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(54) PHOTOSENSITIVE RESIN COMPOSITION AND PATTERN 
FORMING METHOD USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a 
photosensitive resin compsn. excellent in 
transparency, heat resistance and curability 
and fit to form a pattern of an interlaminar 
insulating layer of a low power consumption 
type liq. crystal display, in particu lar a 
reflection type TFT type liq. crystal display 
and to form an insulating paste pattern or an 
electrically conductive paste pattern and to 
provide a pattern forming method. 
SOLUTION: This photosensitive resin 
compsn. contains an alkali-soluble acrylic 
polymer binder, a compd. having a < d > £22 

quinonediazido group, a crosslinking agent m r r ft Tt 

and a photo-acid generating agent. It is applied on a substrate 1, dried, 
selectively exposed through a mask pattern 3 and developed to form a 
positive image pattern 4 and this pattern 4 is crosslinked and cured by heating 
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to form the objective pattern 5. 
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>- 1. 2-i } 7^K-5-XJl.*>i«xX'f*. !- 20 7ii,l) -3- (2" -fc F'P*->7 *~.'l<> 7*P.>t 
{4-fc F'P*i'7*x^> -2- <4' -tFc^V ><0+7 F*^>- I , 2 -i>7t' F '- 4 - XjMOK 

7si.'l-} ■?w*>Q>f"7 \-*r/>- 1 , 2-i->7^F" iXfJt, ! - < 2 - fc Fc* s >7 * ->l) - 3 - 

-4 -AJl/*>||iA?Jk 1 - (4 -fc FP*S-'7* {2' -b Fo+'^xi*) 7'P.'0(D7'7 F + 

■=.A->-2-<4' -fc Ko*V7*iJl) *7uJ<iyo> -i. 2-t > 7^F-5-*H.*>gfc£.XrJk 1- 

t3 1. 2-^7S>F'-5-X.'l/*^|$xx <2-b FP*^7xi*) -3- <4" -fc F"n*f 

f*. 1 -■7x~il-2 - <2, 4 -t J fc FP*^7x 7*iJl/} 7a;<>©7 > 5 F*^>- 1. 2-i J 7i>K 

7P. , 0©7 V 7 F 1. 2-S^7i''K-4 -4-Ai*>iJiAf*. 1 - <2 -b KD*i'7* 

-X**>SiA?Jk 1-7*^-2- (2. 4- -^)-3-<4' -b h"B+V7*iA) 7pa><Z> 

l>fc KP^S'?*-^} 7*P.'?>©t7^/'>-!, t7h + />-l, 2-^7S^F-5-XjU*>RxX 
2-^7t>F"-5-AA<#:48xX7\*-, 2-7x~)l 30 rA-. 1 - (4 -b FfltWx^*) -3 - <4" - 

-1- <2, 4-t'tFn*f7x^) 7"PA>cr>7^ tFo^>7xiA} va^XO/-? F + ^ >- 1 , 2 

7K/>-l, 2 - i>7 F - 4 - * Jl- * >KxX r -^7S>F-4 -XJb*>|gxX^. !- (4-tF 

A. 2-7xX*-! - (2, 4-J > tFati'7x^ e$->-7 *.~}\,) -3 - (4' -b F'n*V7*iJl>> 

A) 7*D,>«>€'t7H ; /^-!, 2-S>7t>F"-5- 7B-'<>©7'7 ^/-V- 1, 2-i'7t>F-5-A.'l> 

;OMOi?x;3?\'l<, 1 -7*^Jl.- 2- (2, 6-5' *>i£xXr;k 1 -7 * 3 - < 2 , 4-^tF 

b F"o*f7 7pa>©7>? b*s>- 1, 2 a^^7xi*> 7a.'?>®7'7K/>-i, 2-s> 

-i'7i^F'-4 -A.'l.*>|gj.Xr^. l-7ii.'l.- T^F'-4-^^*>^x^T.'t-, I -7 *z.fl- 3 - 

2- <2, 6-^b F"P =^7 7P.'0©t v 7 (2. 4-5'fc FC+S^x^H ^.'Oct^h^ 

F 2-yryF-5-^W>ii^f ✓ 2-i 5 7i'F'-5-X^jJ-o^j--A/-^ 1 1 

2-7x^-!-(2, 6-ytFC+i'7x- 40 -7^i-3- (2, FP*f7xi*) 7' 

,'K7*P.'0€'+7|-t^>-!, 2-5>75>F"-4- PA>«>f7l-*>>-l, 2 -i>7i 5 F-4 -*.'F* 

XW>8i^?Jk 2-7*-JU- 1 - <2. 6-5> >gfc£.X-7-JU. 1 -7 3 - < 2, 6-i'fcFP 

b F" B*J/7*iA) 7"OA>©t5 F*^>- I, 2 W^jH /CO^^y^-!, 2-S>T 

-i>7i>F -5 -AJl.*>|XAf;F 2 - (2-fcF 5>F"-5 -A*#>Blx*5MMM>. ytKP*t'7* 

P*i'7xi*)-2-(2" -b F'P*S"7*i.>U} i*7*D.'?>i+7l+y^-!, 2-S>rt>F"X.'U* 

70-'0©f7 2 —i>71S K — 4 - AJl- >|££©xx5vMfc#$5 ; 2, 2" . 2" " -F'JbF 

*>iJ-Af*. 2- (2-b KP*i'7*-*> -2 P*i't l j7xi,'b , jr>©7 v 7F^/>-!. 2-i> 

- <2' -tFn+V7xi;K 7"a,";><l>/-7 F^y Tt 5 F-4 -^.MOiSx^r.'k 2. 2' , 2' ' - 
>-l, 2-^7^F-5-X.'L.*>|^xX-7-^. 2- F 'J fc KP^i- F U7 *i^> * >©+7 F 4V>- 
(2-fc F'Pt^7^^^> -2- <4' -bF'P+t-' 50 1, 2-i>7i'F-5-;Ok*>^x;Ar.'k £, 
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2' . 4" " - b^ttu^i- *)7 x~)\,ji)t>o>i~ >\,> ji$><f>1-3Y*s^-l, 2 -i>7S>F -4-A 

■7t-*S>-l. 2 - i>7 1> K - 4 - ^-'l-* >B*Xf JUjH^Ka^?-*, 4 - [ 1 , 1 - i- 5 ^ - 1 - { o 

;k 2, 2' . 4' " -H/tFatJ'Mj7*iA^ -t F"P*Soi?jU> -brafo-tF'P* 

Si^f.'l', 2, 4" , 4' ' -UltKD+f 4 - [1. l-t^?Jl— 

*i*.rf#V©+:7 F + .-0- 1, 2 -i>7i>h"-4 - 1- (o-bh"n4w^) 7xZ.fr] -b* <p- 

AM^ii^H, 2. 4' , 4' ' -F'JtKP^ b F"n*V7*-Jl<> ^»><D^7 1. 2- 

;4'j7ii*/^>©t7Ky>-!, 2-^Tt> S>7i''K-4-X.^*>|&E.Xir;k 4-[l. 1 -i> 

4, 4' , 4' ' - t- 'J *?A>- 1 - <o-b KotS/jf 7*-fr) -b 
b F"P*fF 'J 7*:^ 3 F*y>- 1, 2 10 a (p-fc rati/7iii) >'*X't7K/>- 

-^7^K-4-A^*>KAAf l A-. 4, 4" , 1. 2-^71^ -5 -***>K*;5Wk 4- 

4'' - F'Jk KP+^h 'J 7 a r-A- 5 F* [l. l -*Jjt?&- i - <p-b F'n+Sot**) 7 
✓ 2-y?yf-5-Ajl-!|-OiiA?^ -b* <o-b Ko+J/7*xj|>> >'^>(J?^ 

2. 2" , 2' ' - HJfc F'P+t'F >)7*~frx.$> 7h*/>-i. 2 - i'7 1> K - 4 - 3? Jt# >|&xx -7- 

<W-3 1, 2-S>7S>K-4-*JHO»x Jk 4-tl. l-«^*-i-<p-tFBtW 

X?\*, 2, 2" , 2" ' -h'JbFn+^MJ?*- f*) 7*^*] - tX (o-bFom*;*) 

)l>x$>V>i*7 h + y>- 1, 2 -i»7i>F"-5 -AA. iO©7"7 F=? 1 . 2-^72* F'-5 -X*#> 

*>fiAf^. 2, 2' . 4' " - h'Jb F"n*W RiXfA, 4 - [1, 1-^*^-1- (p-tf 

y7*^,0>xiO©7"7 F*./>- 1. 2-i>7S 5 F- Ct^fJl.) -bA (p-bFD*^* 

4 -aJl-tfOgSAAr.'k 2, 2" . 4" ' -HJfcK 20 ■=■•*■> >' * >(0i-7 F $ l , 2 -i'7i' K - 4 - 

P*i'F y , 7*-.'Ux;SO©7 v '7 F4^>- 1. 2-i> X.»M<>®x*5Ml<, 4-[l, l-^^^^-l- 

7i 5 F"-5-30l'*>g&x*-?Jk. 2, 4' , 4' ' - <p-b KO*f^f-A) 7*-.'k) -b'X (p-bp 

F 'Jfc F - D*fHJ7jsi^x*><Z>7? F+-0- 0*^7*^^) » , $>©'f-7 F3V>- 1 , 2-f7 

I. 2-S>7^F'-4-*A<*>©x;*7\'k 2, t> h" - 5 - XAstOigEx * 9-^, [4 - { o - k F'P* 

4' , 4' ' - F'ytKo+l/Fy?*-^**^^ S^jCuM**) 7*^>l] -fZ (o-bFo^V 

•7h*y>-l. 2 -i'7^F-5 -*.'l<*>§£xAr 7ii/H jJ^x^v b*s>- 1 . 2-t>7^K- 

Jk 4, 4" . 4" " - F'Jt KU + fF U7*iJtX 4-XJb*>iiA-M. [4- (o-bF'O^t'7* 

$1><D?7 F=? 1. 2-t>7i } F"-4-*A'*> ^>*.'L.) - bX (o-tFP^7s- 

iExa^Jk 4. 4' , 4' " - F L»t FP+^-hMv .<l>> .*$>©-f? F*/>- 1 , 2 -yrVF - 5-A 
*^.*>0t7 F*/>- 1, 2-t>7t>F"-5- 30 ,'l-*>^XA?\>k [4 -< 0 -b F" 53*5/7 *x;M 

XJMOgUaf-Jk 2. 2" , 2" " -FytKP* H> 7siA] -bX (p-bfPtJ/7*;W ^ 

VF'j7*^^0>O©+7F*,O-<-l, 2 - i>7 $>©t7K/>-!, 2-J>7i>h"-4-^*> 

i>F-4-A*#>IU*?\ik 2, 2" , 2' ' - F gxXf^, [4- (o-bFet^siiMW) 

y k F"P*VF 'j7*~A7*PM>©7-7 F + ^>- 7ii4] -bra (p-tFP^i^iijH 

1. 2-5>7i > F-5-***>IJx*y-Jk 2. ^ht/^-l, 2 -SW F- 5 - X.'U*>ggxx 

2" . 4" -|>'Jbrq*i/h'j7x-.'l<7'wOcr> r^. [4 - < p-b Kst!/7si*jt*A> 9*.=. 

^h^/^-l, 2-l>7S>K-4-.XJUifOKx.a A] -b* {o-b FOt^jii*) **>©77 F 
r^. 2, 2' . 4" " - h'J b Fp=H'F 'J? x-b 2 -VTV F"-4 -XJWORxa^k 

7"c^>©?3 1, 2-^7i>F-5-A.'U [4- (fi-b FCtf7*i.WM) 7*i*] - 

*>U-Xr^. 2, 4' . 4" ' - HJ b F~P=H<-F 40 b* < 0 -b F"P*f7*iJk> jt»^<f>t7 b*s> 

»7x-&7uJ*wr? b*s>- 1. 2-i>7VF" -1. 2-^7^F-5-*H<*>gfcxXr.'k [4- 

-4-A.i^>lJ-Af*. 2, 4' . 4" ' - h'Jb {p-bFC^^i^/*'!-) 7 x~)\,\ - bTA 

Kn^54 y? *^Jl'7"nA>(jr>^'? h + ^>- 1. 2 {p-b FDtl<7*-*) ^'$>C-t7^^>- 

-y7i>F -5-X.'U*!>PxXr^. 4, 4" , I. 2-i>7i> K-4 -aA*>KxX?Jl-, [4- 

4' ' - F 'J t KP+VF ij7*x*^o;fxo+7 F (p -b F"P*t'7^x^^*,iU) 7 x~il] - bTX 

1 , 2 -^7S>F"-4-X*#>i&X*?-Jk <p-fc F'd*^?*'*) >'^X-t7}=r^^- 

4. 4' , 4' * - F 'J t KP^VF y7*^*5*P.>f 1. 2-i>7^ K-5 -a**>ifcta^A, 1- {4 

><D+7 F+/>- 1 , 2-S>7^F"-5-AA*>K -[l, l 1 - <o-t FBti'7ii 
xa^JU, 4 - [ 1 , 1 -SSjtf-ll- 1 - (o-t F"P 7 x~Jl) - l, 1 -fa <o-fc F"P4= 

*W?-rt>> -tra (o-b F'P+f 7*; 50 fJi^KxS^^^/v-i, 2-t*7i>F~ 
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-4-*^*>R*JWt'. l-{4-[l, 1-Z? jt 

l - (o-b Ka*^!^! y*jt<] 
A) -i, i -trx {o-b-FP*f7*xji,> x£> 
1 , 2 - t>TS> F - 5 - X JUstOKx 
X?*, l-(4-[l. 1 I - <o-b 

KBtJ/7*i*) 7XXA0 -l, 1-bX 

{p - 1 rc^^si*) x*>©+7 h*,o- 
1. a-S>T^K-4-^**>KxX?^, l-{4 
-[1, 1 -y^^Jb- 1 - (o-t KP+V7 *X 

jb) 7*xjH - i, i -bx {p-t h'D+ 
I'V x~.'l>) x*>- I, 2-:f7 t$s>(f>*S7V F 

- 5 -XjU*>B?xX-7-*. 1 - {4 - [ 1 , 1 -Vjt 

1 - {p-t KOtf7*s*) 7xX 
A) -1, ! -bX {o-b FP*>7xXJl<> X#> 
©+ 7 \ * ✓ > - 1 , 2 - i>7i> F - 4 - X AnlORx 
x^;k 1 - (4- [ 1. 1 ! - (p-b 

FBtV7xi*) X?"*] 7^*) - 1 , 1 -b'X 

!. 2-^Ti 5 K-5 -XJHogsxXr.'k l - {4 

^> >?■.'!/] 5 xxjl,} - l, l -bX < p -b KP* 
t'7 *xjl.) x.$SV>-?? h*^>- l , 2-i>7W 
-4 -XjU*>KxXr*. ! - {4 - [ 1 , 1 -iof 

1 - (p-t KDt^xi*) jf^A] 7xX 
A) -1. 1-fcfX (p-t FP*f7*xjU>-x#> 
1, 2-yTt>K-5-XJMOBi 
X ?■;>>, i - [4- {o-b FP*f7xxj|,y*j|,> 
7ii,i] - i , i -tx <o-fc Fo+v?^.!) 
xHl'Oty b$s>- 1, 2-y7t>F-4-^A* 
>|S?XX7-Jk 1 - [ 4 - ( o - b Ko*S^7 * -Jl^ 
f*)7ji*)-i, i -tx {o-b Ka*f7* 

x#>©+7 l , 2-i>TS>F-5 - 

X*#>BxX?-rt., !- [4- (o-t KD*f7» 
7*xji-] - i, i-fx {p-t Ka* 
!/7*xjio x£:><7>:*-7 I, 2-z>7W 

-A-Abfo&xz.?*. 1- [4- (o-tKP* 
5'7 *x,iM?*) 7ii*] -1, 1 -b'X (p-b 
Fn*t/7xx*} x$y<o?7 Y*s>- !, 2-y 
Ti 5 F-5-X**>R*X7-A, 1- [4- (p-t 
PB^7*i*^*jl;) 7s^] -1, 1-bX 
{o-b FP + S^xX*) J-5XD1-7 
i. K-4 -x**>Bt*x*A, i-[4 

- (p-t FB*t/7xxAof*-A> 7»xA] - l , 
1 - bX < o - b FP+f7xXjl,) 

✓ > - 1 , 2 -y?y F-5 - XJHORxx?*, l 

- [4- (p-b FP*f7xXjUy*jH 7x;A] 

- 1 . 1 -b'X ( p - 1 Fn*f7 * iA) xio©* 
v h*y>- 1. 2-i>7i>F-4-XJU*>KxX-? 

A. 1- [4- < p - t FB+i/7ii,'^'**) 7x 
~ I, 1 "bX (p-tKUtWxi*) X$ 
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><D~t-y V + <0 - ! , 2 - 5>T V F - 5 - X**>K 

xxy-.'k i - {4 - [ i . i -y^^u- 1 - < o - 

tpg^xiA! 7*x*} -2. 2-b 

X <o-b KBt^xi*} X#Zs®?-7 !■*,/> — 
!. 2-yr^K-4-X**>Kxx-?jU, l-{4 
-tl, l-#jt*)\,-l - (o-b FP+V7*x 
A) 7*xA} -2, 2-bX {o-b KD* 

f7*xA) x.Z>0>-f7 h*y>- 1. 2-l>7S>F 
-5-A,i*>iJ.AfJl'. i-{4-[l, 1 -IS* 

lo i - (o-b FatWxs*) yfA] 7*x 
b) -2, 2-bX (p-t FD*f7xxjl,> x$> 
©+7H ; />-l, 2 - s>7 V F - 4 - x Jl<sfOK* 
X^K 1 - {4- [I, 1 -Wf*- 1 - (o-b 
FP ! tS'7xi*} ^f?-^] 7*^.*} -2, 2-b'X 
(p-b FDflr7si*) Xf><D1-7 
1. 2-y7i J K-5-X**>B*X7Nl<, 1 - {4 
-tl, 1 -t>ii*>\,- 1 - (p-b KP*!/3*x 
)l) V x~)\,} -2, 2-b^ (o-b KP + 

x$><?>?y h+y'V- 1, 2-i J 7i>F 

20 -4-XA*>BT*Xf*. l-{4-[!, 1 

f-*- 1 - (p-b PDt^si*) ->f 7*- 
-•U) -2, 2-tA{o-tK0n'7x-A>x*> 
0+7 1, 2-^7^K-5-X^*>Kx 

1-U-U. (p-b 
Kn*t/7 X ;A) J**) v *~>l) -2, 2-b'X 
{p-b FP*^*^) x$><Di-7 h^^^- 
1. 2-V7i> K-4 -X**>iExX'?^, l-{4 
-[I, 1 -t>>*A- 1 - {p-t FP+j/? 

>*.'L<] 7i;.'l) -2, 2-b^ (p-b h"P + 

30 S/?*^jI») x.#><o?y b*/>- 1 , 2-i'7^F 
-5-XA#>»xxf*. l- [4- (o-tKP* 
^t^fW ? *~)\>] -2. 2-b'X <o-b 
Fo*l/7*i*> i*>®t7Ft/>-!, 2-S> 
7*>p-4 -A**>giAfJl>, 1 - [4 - (o-b 
FP^S^xiA-jJf-jU) 7x;A.] -2, 2-bX 
(0-trD*l'7xi*) X*>€'t7K/>- 

1. 2-t>ry h"-5-XJi/*>KxX?;l<, 1 - [4 

- (o-b Foti/7*i*jf*-;l»> 7^^] -2, 
2-bx {p-t FP+i'7*-Jl'> x*>c?+7 h + 

40 v>- 1, 2-t 5 r^F-4-X.'U*>iSxx^ 1 l 

- (4- (o-tKD+i'Jx^Mf/K 7*i*] 
-2. 2-b'X (p-b Fo+^jtxjt) xtiS®? 
•7b$s>- 1. 2-S>7^F-5-X^*>KxX-7- 
.'k 1- [4- (p-bFP^Wiii^**)?^ 
x*] -2, 2-b'X {o-b KP* i'V-tx;),) 
><D+7 h + ^ > - 1 , 2 -i'7i'K-4 - XJl-*>K 
XX^.'k 1- [4- (p-tFC^^i^* 
A) 7*x,iU] -2, 2-bX {o-t FP+^7*x 
JU> i$>(M-?h^/>-l, 2-^75>F-5-X 

50 JMOBXX?-*, ! - [4- {p-b FP*^7*x 
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A^?A) 7ii,'H -2. 2-b'X (p-bKn+i/- 
■7xz-)l>) y-$fi>Q>f7 b*s>- 1 , 2-%>7t>Y- 
4 -*A*>Bfc£X? A. 1 - [4 - < p - 1 Kn**' 
•7*xjL.^^> ^xA] -2, 2-fX (p-fc K 
P^^siA) x£ h + ,<0- ! , 2-i>7 

>:> k - 5 - x*#>Rxa T-A^dW s=>.ft£, 
[002 i ] cft&w*Srcj|i»t:*>. ibJi'i^ii;! 

±ia©J:V«?fc: h'P+Mt^Ss©^? t-*s>i>7i>F 
XAsjOBx* ^Amxx?- Atf$*i*3 0 - 1 0 0 M 10 
a%ti& , C;&&©*s*?SU> < , XA^Affc^tt ( {-jr 
~7 \-*syi>7V> KXA!frl>RxA?'Ag*A&> / 
<fa KD+Mb^Ss©*X?'.'l'ffcM©t KP+i'S-tA 

[ 0 0 2 2] *JM3Kfc(,»'Ctt, #VWN&m. CV> 

* y >s>7 s> Kl^fte&^tiaojtitffc «f: <9 , 

t>7 'J v&smitisMt. 7 a f} ') Hl^giir ? y Ajftsj 
* ✓ > l> 7 S> K X A# >gfx* ^ A it 
*. Sttffl. 4)<l:P#aE£±*K>ttfn 1 0 OSSgJ*, 20 

5-7 o mssmimx-mst&vw&z u<. & »j s? 

* t, < ii 1 5 - 6 0 fflBSPC* *. IS fiJb&ywa T S 

E^a**^ -s i »i4 . mm^w^m < u o 

[ 0 0 2 3] *£fl!(i:iSi>6*i*£MM4 OTi*. 9 

g&S©«*.K, 7A:a*iof *Aft>' =? =• >§} 
H. T.'U ? AftJSSflMm>7 A a+W * A 
f fc7 5 > S}fi^E*«f S*W &©£ l/TW&ft*. C *l *E> 
<*>7A:3*w?Aft7 5 /Wmt. PIjU*, ftK*ft 30 
fS4"-c>' ^s>S?c 4 * A ij > 4 tlx li 
£fc*»fcf*. Cft*.>f?A7A:2-A ) xWAa 
-A. 7"PbrA7A=2-A. 7*A7A:2-A. ^V7' 
P tfA7 A 2 - A^©«£Sft7 A 2 -ASlVA-f-AffcS 

4K A t) B«r-& C idi'CtS, 7*3+ Sof ? Affc7 

s. ;mmo>m*nt ux&. >• i- * au^ ? = > 
tifSi. xh+f.*?-A(fc>?5 >mss. 
*fty 9 ^*^*Aft> * 
h * tot * Af bsxHMir. i^wf a (tJNKWn, 40 
7c#+w MfUSHMi, y ^ * w * Af bffiKtt 

H*#*tf&ft4. cft6««fc*m»'C«>j:<,»u 2 
mu±&m^t>-^xm^xi>M\ sa7A3**ot 

*Afb7* #*C7A=i=t^jf ?*ftBS 

wn«w* i/ < . c nt» >* e 4 ;c j: o , nmmom 
w% (D^mxt'&m 

[ 0 0 2 4] SWOT*. 7** 'J ^147 ? U A^<^ 
l-zW^tf". *^>t>7i>KAA*>©XX?>Affc 50 
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3- 50 saspc^arfifi^f ^©*»s u < . j; »j s? 

[ o o 2 5 ] *^r-^c^^is»^iji o-cii, 

g- K-C"A*fi. H)7*iAXA*x^i,ia. j»i 
Al>7*/-'?A*, ^>i''AhVU-h, 
Ahl>U-h. y^hD^^^^b-K -\>i>A 
XA^-h. -|-P^>yAXA*-t,-K ^>i>A 
^A#*-r. xha^>^A^il,s}f,-f,-K y;|.o 
^>^A^A**-h^>. 2, 4-b^{MJ^PP>' 
*A> -6 - [2- (2 - 3 DA) x?^A] -s-h 
«J7y>, 2. 4-t'A ( h"J ?Pn>*A> -6- 

[2- <5->?A-2-7HA) xf-^A] - s- 
«J7^>, 2. 4-t'X < hM i?PO>*A) -8- 

[2- (5-x?A-2-^»JA> x^A] -s-l 
>J7^>, 2. 4-t'X < h 'J ?PP^*A) - 6- 

[2- (5-^oeA-2-7'JA) -s- 
HJ7S», 2. 4-t'X ( h y j7oayf-A) -6- 

[2- <3, 5-i>>> h^i'^^iA) xr^A] -s 
-M»7i». 2, 4-tX { h y^PD> ( *A> -6 

- [2- (3. 5-S'xh=H'-7*-A> tf;A] - 

5- hy7^>. 2, 4-fX ( H»^PP^?A) - 

6- [2- (3. 5-S^O#+^7*^.A) Xt^- 
A] - s - MJ 7^>, 2. 4 - t'X < h y ?on>' f 
A) -6- [2- (3-> h*^-5-xh+l'5*^ 
A> xr- A] - s - I- 1) 7t»> 2, 4 - t'X < r y 
?na>'*A) - 6- [2- (3-^K^>-5-7D 
*S*^7*^.A) x^x*J -s- h i)7l». 2, 4 
-b-x <ry^ppy*A) - 6- [2- (3. 4-X 
fl/^tWiijH x-fxA] - s - 1 L'7^ 
>. 2, 4-fX { h y*ff3py?-A) -6- <3, 4 
-/fl/^m?!^) -s-hy7^>. 2, 

4- fX- h li^PP^'^A-6- <3-:/P*-4* 
h*^> 7*iA-s-h'J75». 2, 4-f^-h 
U?B0.»r?*-6- (2-t'p*-4^ h+i'> 
^•A-s- H»7^> % 2. I- D ^CDjff- 
A-6- <2-5'P^£-4> h^i--> 5??yA?*-A 

- s - h y ri^, 4-t-x- 1- y^opy*A-e- 

{3-^P^-4>' h+t') Xf-yA^a^A- s- 
*)7V>nw>b V?l»it£to, a- (p-rAx>x 
AsfvX A** W * > -^ 3 ;^A7T2h^HlA < « 

- <p-?PO's>-lz>XA*xA3|-*i''^ 5 S) 
xXAT-bFxhyA, «- (4 -x hP^>-fe'>AA 
*;WtWS/) -?*^A7*h^l-y.A. «- 

{4-xhD-2- ^ U7A*P> , 9 i A^>-b->XA* 
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iA**W5V) -7<iArthih 'J A. «- 
H^-fe'VAMv-.H^i.^v) _ 4 _ J , 0 , n . 73 . 

iA7-bhih'JA, a- ^AtfiA***' 
•*S^> -2. 4.-5>?Bn'7xX*7-bl-xHJA, 
or- <^>#>*A*iA:!MrW5 ^) -2, 6-i> 
jBti7*r.*7t hi h'JA, a- (2-!>nn'<> 
-b'lvXAtfiAit+WS ^) -4-> 
T-fe hih 'J A. O- <"Otf>.**#~A**W s 
/> - 2 - *XiA7 b h - h 'J A. «- <4-Kri' 
A"0-tf>**#xA**W $✓> -7*i*7-b h 

- h 'J A, <*- [ (4 - hAx>*A#iA:**W 5 

[ < Kr S'A'O-b >AA-#xA** W 5/) - 4 - 
;>? h*V7*iA] T-fehxHJA. «- < hi' A** 
UJis) -3->?-XiA7-bhihyA, o- 
A**#xA3|-*W 5 ^> - ! -^^O'S^iAT 
•bhih'JA. «- U'^AAAfciAsf+W 5/) 

- 1 *P^.*-biA7TZhih 'JA, o- <x*A 

5 s) - 1 -V^n-^^-^-^r-te 
h i h y A, <x - Uv?u b*A AAsJti A** W 5 
- 1 -V^n-** A7-b hi h »J A, a- <n 
-^AXAtfiAifr+WS.'') - 1 -Vi?p^>r 
iA7-bhi|*yA, «- <x*A*A*iA**W 
5^) - 1 -l>*P^+*iA7-bh-ih U JU. «- 
(-/vyc^^J^i^t^f-/ 5 ^> - ! -fjD 
*.**xA7*h-hyA. a- (ft -:/*-A;*A*i 
Asf-^W*^) - I -VJp^+tiAT* h »J 

•Cfc. «- (p-hAx^aAfcxAtf+WS,/) - 
■7 x iA7b h i h 'J A£t£, **fAAA**- h ft 

MK t fcHMrc* r *> . <"> a y >K?«0MHift 
< . mULAtt €&lt S € & C i t, > feiWff * C < 
JB<r»*C 

[ o o 2 6 ] c ®#atft£Mii, r** y w^tt7 9 y 

A^g^F-'W * />*^7^ KAAsfOftrx* 

rAftis, £Mtt, fe£tf#B££M<DM4Dl0 0XS 
*+. 0. l-3 0M!K>«a'CBS**C4*«f* 
1/ < . J: 0 fif 4 t, < i* ! - 2 0 fiflSfl-C* S3 

4>at f ¥ 4 1 aanif t7A *a e * c ±#* »j . 

U WW***** 1/ * ^ C &4<*&OTJff* 1/ 

[ 0 0 2 7] *^OM^ttS}«|lfis£*3*?g«?'r 
©g^Ji t/r«. x* u> yy 2-**y>> *ax— ? 
A. x^U^'Ja-At^xfAx— jr-A, x?u> 
9 y 3 - A * y b* Ax — f A , x? u > ? y 3 - a 

€/7'*.iJ.-f A, X?l/>yy 3-Ai^AX- 
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rA. xf u>yya-*^tfA*T-yA, x?U> 
y 'J 3- AS>^o tfAx-^A, 70 1" u > y y 3— A 
* y > * Ax- A, 7"n t"U> J?" 'J 3-;l.t/*f A 

x-^A, 7'o eu> y y 3-A^e/'7*D t^jux— ? 
a. ^oeu^yij 3-**^7**x-f Jk fee 
u > y y 2 - a^ ? ax — ? a , -fxs. tf u > 9 y 3 - 

A^Xf-AX-f-A, i>X? U> j/y 3-A-€^> ^A 
X-f-A, S>X? I,> ?il 3-A€/X*,i/.-?,i, 
;>Xf U> y$ 3-A-€^5 xiAX-T^A, t'X* u 

io > y y 2 - ai>^£ * Ax-^A, fx? u > v y 3- a 
x*b>yy a-*€^jt?*x- 
f A7-fef-h. x*U>^y 3-*4/-xf*X-f 
A7-fer- h . x* l^>^y 2-A*^7"C b'Ax— ? 
A7'fer- h. x*U>^y 2-.W/7fAx— ?i 
7-fe^-h, X^U>^y3-A-ty3*iAx— ?A 

7*^-h, yxf-uvyya-Aje^^^-Ax— f A 
7T2?-- yxfi/^yij a^A*^xf-Ax— ?a 

7-fef— h, yxfU>^ij2-^/7"PWX-f 
A7-fe'?- h. ^x*U>^y a-**/7f^x-f 

20 A7*'f-h. t>X?U>yy 2-jW/7si*I- 
•fA7-fe-?-K 7"Deb>J , 0a-**/'^f*x- 
f A7-fef - h . 7"P eb> y y 2 - A* ✓ xMx- 
fA7-br- h. 7'Pt'U>?iJ a-A-t^n tAx 
-9~A7Hzr-h, 2 h+W?A7-fery— h, 3 
h^->7'?A7-br- 4-M t-S-l/fffrT-b 
f-b, 2-ji?)l-3-jt A 7 -brf— h, 

3->^A-3-y h4i'7'f-A7-fe?'^h, 3-X* 
A-3-^t ht^y*A7-fer-h. S-xhtVT"?- 
A7-fef-h. 4-xh*^*A7*!r-h. 4-y 

30 D#*f'7 , ?A7-b'7 l '-h. 2->'h*^>?A7-b 
r-h, 3-ji h^t-^>?A7b?--h 1 4-^h^ 
A7t2 h , 2 - -rf * A - 3 - h * ^ > 
*A7-br-k 3->'?A-3-> h*S^«>?A7 
■b?— h, 3--**A-4-->t Hrf^>f-A7*!7"'- 
h. 4-^^A-4-^f h*i^>?A7br- h, 7 
bh>, >'*Ax*Ai-h>, yx?*jrh>. >*A 
S/V^Ajrh^, X^WV^A^hV, ?-h7t 
Fo?7>, i^D^^-y-^> > y"Pf3j->iS^?A, 

7"ntt>8xfJl, 7"Pf5f->^7*Dfc*A, 
40 >gf^WCfA, 2-tFP^3'qe*>R>f 
A. 2-fc KP^^att^Bxf A, 2-kFd* 
V- 2 - ?A. * A - 3 - h =^ i-70 ft 
h. X*i-3-J>'Ki'7*CW-K x^A-3 
-X|>tV7"Pf«-h. 3-*)\,-Z--7V$.$l'-7 
a - h . P*D b*A - 3 - Jt h *f ^/d t***- 
h. ^y7Pt*-3-^h+i/7oW-h. xh 
+i.«Sfx*A. **i4mx**. 2-tKn*V- 
3-^*A-7**>B^?A. Btffi^^A, fflpKx^A, 
PKT'DfA. |®J^y^pfA, ^V*A. |t@e^ 
50 V7SA, ^i-V^A, KiKxf-A. ^IS^PfA, M 
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t>i7'Cf*, fcfH.b'>$T7'*Jk 7-fehBBM* 

.'k £M#ISx?.'k f**»fx**, -7\,4^m> 
b-b>, ff'a'vHfv>. >' £^-.>k x£/-.'k 
x?t/>?*)3->\, t i>x.?ls>!n>z- 

a. y*> -fe y ^ c 4 3»r# io 

[ 0 0 2 8] SMt. 7** »J ?R8te7 > y 

*s>*J7*> K*JMORx*y-jWfc 
ft. StHfl. 4*<fcWMfe£tt4>«t«ll OOSSSIiKMb 
r £ 0 0 0 ttttUT. »* 1/ < I* 1 0 0 0 ttUKUT 

©•H-cssa c 4 w a 
[ o 0 2 9: if^m<j>mitmmm&nc\^ $ *>ic& 

[0030] TOBR4 l/Ctt, S>* ?^7$t-h, 
V K fVjU? £ b- I- , h "Ji*u>^y a ~A,V>ii7 20 

k hj 7***^j*y >*»w&n*. 

[0 0 3 ! ] Cattail,* It, 7i*>*. 
[0032] mii l/COf U a - 7 » *X# 

[0033] s»k, -mmmM.m^m,^m^.^ 

[ 0 0 3 4 ] B 1 i**8W©>f* - >W«*tto-4UI 30 

[ o o 3 5 ] st, *« i ±ic*mmm.nmm® 

flttlt, *H-t>A hJH2«Vt(t& <Bl <a>><,£ 

m. 3 &KttU5!NC J: 9 7 y ■? MJ ? ? J: 
2 - 7 * * *■ *Rtt . $ 5 KB WHiBISIItftt 
W 6 fife # 9 ^HfW^4, 
[ 0 0 3 6] awt?, gfJEcpvA J»as*->3 £ftb 
•C. * K b «^ h ■ 2 *flftftKS#r 4 ( HI 40 

{ b > ) „ «SE*Si*T, se*«r*i, esse* 

&ffcUT, T** 'J AjWKj^urSfe-CRFtftJft*. 
*CCCn*Hi*«KaKHT*4, ■*K«t-s'C5I*fc 
l/ftS&SJdSiSRMtc^/g^^snXT^ *> >t* - > 3 K 
h bt>* Y M#-^4 4*t?** <H 



$$§3¥ 1 0-1 53854 
18 

[0037] ±»WMft& bti*, >) * f> A, + h y ■? 

k»s. y>e*. b*py>ig£r^>^7$>. 7* 
Jk7 5 >^3^ 1 m7 S. > ; 5>>' *^7 5 >, i^>t> 
jU7S>, S>x*./-*7S:/*©W2aT*l': MJ 
jt^*T5>. hyx?*7 5>, h"Jx#y-*TS 
3 »7 S > : t** 'J f-^ 7 1» . tf y S> 
>«E«|KTS>, ^+^?u> 
*>7 5 >^<D4< 'J 7 5 > : f- Y ? A b 
Kn*t/Ki h 'jy*.'^>»>jl/7>*-'?it 
K . t- y jt 9 fly x -A-^>y;U7>- : e-X'? At Kd 

S/ KtBkDX^i^Ab Kn*!/ FM : *©*=« l» >^ 

©. 1-10 mx%*$mm 

[0038] C©*hbi>X M#->4** 

h7*u- h±44-t?aEJWffc(c-l7>4**t?lM!lT 

8 0-13 0 *C. I - 1 0 ^KJ3faft!llgiT*©*Jfir* L/ 

n^^fig^u 4 pts&*f 4 *isas r jflsaffcffw*Hi 

* . ^«S?i{fc§ nfe * h b i>* K> { * - > 5 *M# 
(Bi <<n > . 

[ 0 0 3 9] ate, ®*B*. * I- U£>X F JKMKitW^ 
£ *>T, lfe*ot* I- bi>X h /t>->fl?*tti!fklt 

[0040] 

[004 1 ] 

^ * f y # t> y ^ji-/ 2 - b fp t fx 

i>Jb i) b - h 
{ 5 0/2 0/2 0/1 OfiSifc, SS¥^<Ji 1 S^2 

0. ooo> 9ona&. z, z~ . 4, 4- 

b Fp+S^> % /7*^>- 1, 2-+7 h^/>i>7 
f F - 5 - X A-* * ! 5 £S£iS, ^ h * f >' 

*-*(tBaawi 2 2 sow. « - { » - \k x > x a * 

x***W5 ^> -7*i.'U7-fehiF UJl>3U 
£. 7*d b* b> ytja ?-/Px-r A 2 0 0 £ 

[0 04 2] CM*7JlilS ( 1 0 cmx i 0 cmx 
0. ?«am) ±K|*BE5fim4*SJ;9tCAb*>+-T 
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wffibtcm. safc-*-«4rci oo*c, 2$RSi&M<* 

14. 2 0 « m-"^- >/2 0 « BiA^-^^iiyTA £ 
* * - > ftjft l> -caiSBE'ka&TftJK, >'C 5 0 fflj/ciB 
'©SBfeS-CS^ftfiV, 2. 3 8% F 'J x * -jUT 

s i o o *c©* * r -7 u- h±r- 1 o fmmmitzu 
ft. 

C 0 0 4 3 3 fl«B£ (./C r«t«-7>«s^««5im[ 
It J <S£Kf¥SmK) tfcHO, «ltft<MMfctttt« 
3ls£t8©&g4 0 0 - 7 0 0 n m©Hjftjfe©¥$gj&^ 10 
ft£JJgl/fc £ C 39 0 . 8 X/mmf*-? fc„ 

[ 0 0 4 4 3 * ft, ±mm&$: 1 8 0 *Ci b . 1 0 
£fSfcl8 l/TT4>. M*-><?tlt8C3 ft* ■» ft. 

[ 0 0 4 5 3 Cft4ttSlK, *6*CiWi*lS, 

7^ 9 i> -9 h "j ? >? ^mtekvii ?-7 4)\>m. ®w 
wiM#Rt* ft ^A^iK . ±e»«ttwjnf 

&&E*$RiTft St » r 5 0 as J / c m s ©Hiia-Wl* 
oft, as*t*. 2. 3 8% h 'J x*/-jUT 5 20 

TT-2 09Hfttt«ffc3l4. «S^4*CE)±a5fii Lfc. 
[0046] |h>tm, h 9>fA«iff»c' 
SStf fcftfc "7 * / - jUvt^ - fj v z n d xSSS&ft 

\>xmMWMmt>h umttt&*$lCjtlfi y fttxUtc 

ft. B?wt>*y-?A **fti,Taire*«*T*m»ir5 

0mj/cm'<?>aS*at^E*U. 2. 3 89*1- Ux* 
✓ -*TS>*jffift+ei^iiaiSH/'CJ|*t,. Sg! 30 
0 0'C©* h 7*U- h±t?8 $HfiDl|MftStf ft. IS 
MS. ttlWitKTA 5 x^SftjfSl,* r U V ?7 
■7 <-K*0TJJM^i?AA*-;/*JB||H,, 36K± 

»**t?ai*U. 2. 3 8%MJ **/-JUT5 

2I^ft3W£*Oft, £t,»1C\ i&& 1 0 0XXE>*? ^ 
•7- V - Y ±X- 8 fMtmmt 3 14 ft. 40 
[ 0 0 4 7] t,4>«f*. MaJ:ifflK4*ifflS4*:*'«- 

f t ft o xftm <? 14 xmrnicfamz ma o , 

JUftf&Sl'fc. 

[ o 0 4 8] ff tnftisa^* Jt>tt£ii8tt*ft< . 

#"7^ l-ft&SiOftlMiftfct^-Cfc-jfc. 

[0049] mm2 

j**?*) )l>®/7 f »J JUSM - b ¥ fx * 

Jb> * * y U- b '? t> 'J b- h^S^ft: 
(40/30/2 0 / 1 0 tttt, IKimiD 2 
2. 0 0 0 ) 1 Otttt. 2, 4 , 6 - h y t Ka+f 50 
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^V'7i/>- l , 2 -+7 ^^/>i>T^>l ; '-4 - 

SiBI2 0sas|i. «- {4- Kf B v*^>*>x**-=. 
■it-** W $ ^ > -7*^7%^ hy.'Ki. 5SS 
SC. b* u > ^ y 2 ^ *^x- r 7 -fe r - 

h 2 o o ssuzm.it ox s *^--c- s $uga>< axo 

ft«. SiEKSb, «UISttWHMlAMII«aHl/ft. 

t o o 5 o 3 c n&rnm i ttmc bx , ^/^ 

{ 1 0 cmx i o c mxo. 7 mm) ±tc||)f 5 umi 

1 0 0 -C, 2 0IM&H£tf. 2 0 u o/<* - >/ 2 0 ii 
iX^-XW^a *• ^ UTSiSE^RJT 

*AHr »r 5 o m j / c «' ©si^sr-is*?: m*, 2 . 

3 8% I- y x* /-JUT 5 >*gfg4>K 1 Sfelif if t/"C 

ji» . t/ . 3 <e> (cmst 1 0 0 'cod* s h 7 - b - k± 
•ci o^RDunwfkS'tt. xikfffiimtco-cKftft 

cr>S3tfi§}S|iiBs&'K!«>5SJi4 0 0 -7 0 0 n w.<D*m& 
oft. 

[ 0 0 5 1 3 * ft, JJttQMWft* 1 8 0 'Ci U . 10 

^?a^ o r . m # - >< rn c s ft* r> ft. 

[ 0 0 5 2 ] cnittllK, *5S«« 1 ilajfUtCU 

^C^S*5^mift.S^^CC*?H. I&liuftgi, gif 
^C'?J<i>-7 X * ?:/r L> xm&K&®ftZM<, >X 5 0 m J 
/cffi*©SKfeSrS7l5l/fe. SiSft, 2. 3 8% HJ 

** / -jut s i »««»H/r^^«ai 

0 -C©* -,■ h 7*b— I- ±-c 2 0 SHHMfffcStf . ?U 
*«*jUt>±JKRil,fc. 

[ 0 0 5 3 ] tttr '-CWflBIH , V v > i'X * #iffSe 
ISW 6nfc 7 * / - jH. t> > - ^ ? ^ if d xfa!ig&& 

^x m&<mm& 5u®ti£Z>&*> icm. m o ft 

Jt. Sff?«?*i>-?X * ft ft l>-C&i*E*a*T«:flK»T 5 
0nij/cm ! ©S*Sr'®jfeL. 2. 38%h'Jx* 

/-ji-t 5 >*®?ftiTicc i *m&Mbxm&LL>. m& i 
o ow h t*u- r±-c8 ^raia^iiffcs^ft. ^ 

WWLtKTJU ^ ^ASftlSl/* h ij v ^7 
7 f-KjMJTJt'S^AA^-VftjfaSU 3^0d± 

a.©^fi«iisf sg&^ft x t-> t- - fts<- ^r$£Ma©ji)i 

*5fimift*<j: J 5cc*?ii. fellOft^, gfS®*^^ 
***^ora*E*IMT*Jll»r5 0m J /c m« © 

satsr-s^t. 2. 3 8?*h yx* /-juts >*?g 

s^ftja«^*i/fe«, s^r-, mi ooi«e>*? h 
7b- h±r-8^ii*a^<b§i4fc, 

[00543 0 d^m, B(iia±Mffi4 Slffl^ 4 ft *-« - 
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ft i> xm s it x mm icmmzw^ u , aw ** 
[ o o s 5 ] mntcm^*Mmm&iffi< . ><? 

[0 05 6] 

}\>W* $ t U *BW *.'U/ 2 - fc Ko* S/x 

* 'J u- b/^o^i^ * s ij \ 

{50/20/2 0 / 1 0 £S*t £ 1 
8. 0 0 0 ) 4 Otttf. 1 - [ 4 - ( o - fc Fn*V 
7 * 7*~jV] - 2 , 2 - fc'A { p - 1 K 

0^7^^) x*>- i, 2 r+,/>^ri> 

K - 4 - X jMOKjcXt^M 0 S£g|S, |- * tot * 
JHk> ? 5 >«n I 0 MSSli, « - < p - I- Ax> A A 
*~A:**W % J ) -Ix-HT-k hiK)*10I 

■■•ftjE^bT 5 *tf--C5 ^H*>< It&l/fcSt, $ 

[0057] Cft*|Btffl 1 of, #7*«£ 

( 1 0 cinx 1 0 c «ix0. 7 mm) ±cc|g)f 5 mm4 

1 0 0*C, 20|ft&Ji31* 2 0 ii m^>->/2 0 u 
m A^- WAt"<Z~>%ft LX&HSE*tm 
tffltf »t 5 0 m J / c m' ©357fc£tr-35:££ ft in , 2 . 

3 8% h y x*/-Ar s i $Rg&ifor 

HIS. 3 6 egg 1 0 0 'C©* ? h 7"U - h ± 

■C 1 0 9HftM«f fc § ii . I £ B«k (./C «{tft 
fi«jiett«jgHil0«K>ittK4 0 0 - 7 o 0 n m©«IM# 
Wttlttttl/fciti, 8 9. 3%/mmt?* 

[ 0 0 5 8]* ft:, ±faft]$fi££ I 8 0 *C4 b . I 0 

fmimuxi,. yntae § 

[0059] cntttiiK, *hmi tmtmu 

X. 45*>W|*fi, /f; J-s- h 'J 9 ?A!ifeJ:tf 

^7-7 * a**, am««iEiw#iRV64ifc«7A 

*±K:, ±E«l5tt»jBHi«llltXtr>7'-*r«V»rft 
MftOlUW 5 m m 4 « * ^ (Cfftff . (HI l/fcflt, 3f 
B©#y A * fcfr 1/ r *« ^ r 5 0 m J 

/c m' ©SSifefi'tr'Sft Lrfc. StEM, 2 . 3 8 % HJ 

x *^-at s >*jgfS4»<<: i tmmiMbxmmbxv 
ixmtoDmmmmwfatmn. k*u m>x 
m, i o o *c©* 9 h 7 p - r ±r-2 o jHnftrtMffcs 

[ o o 6 o ] itir 'tramcBin , h 7 > s> a # wssuc 
isw *>nfe 7 * ^ - juix y> - # 7 ^ ^ o xanwts* 
#ffi«S4 i/t:. JjawHiWMMWt^ w 

a. Kfw>*y > *a t ra*E*«ttrtffl<,»r 5 
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(54) [Title of the Invention] Photosensitive Resin Composition and Pattern 
Forming Method Using the Same 
(57) [Abstract] 

[Object] To provide a photosensitive resin composition and a pattern forming 
method, which are excellent in terms of transparency, heat-resistance and a 
hardening property, suited to forming a pattern of an inter-layer insulating 
layer of a low power consumption type liquid crystal display such as a 
reflection type TFT liquid crystal display and forming an insulating paste 
pattern and a conductive paste pattern. 

[Solution] A photosensitive resin composition is obtained by containing (1) 
an alkali soluble acrylic high polymer binder, (2) a quinone diazide group 
containing compound, (3) a cross-linking agent and (4) a photo-acid 
generator, coating the photosensitive resin composition over a substrate, 
performing a selective exposure through a mask pattern after being dried, 
forming a positive image pattern by developing, subsequently 
bridge-hardening the positive image pattern by heating, and thus forming 
the pattern. 



[Scope of Claims] 

[Claim 1] A photosensitive resin composition characterized by containing 
(1) an alkali soluble acrylic high polymer binder, (2) a quinone di-azide 
group containing compound, (3) a cross-linking agent and (4) a photo-acid 
generator, 

[Claim 2] A photosensitive resin composition according to claim 1, 

wherein said photo-acid generator is an oxime sulfonate compound. 

[Claim 3] A pattern forming method characterized by coating said 

photosensitive resin composition according to claim 1 or 2 over a substrate, 

performing a selective exposure through a mask pattern after being dried, 

forming a positive image pattern by developing, and subsequently 

bridge-hardening the positive image pattern by heating. 

[Claim 4] A pattern forming method according to claim 3, wherein said 

substrate is a glass substrate for a liquid crystal panel. 

[Claim 5] A pattern forming method according to 3 or 4, wherein the positive 

image pattern is an inter-layer insulating layer. 

[Detailed Description of the Invention] 

[0001] 

[Technical Field of the Invention] The present invention related 
generally to a photosensitive resin composition, and more particularly to 
a photosensitive resin composition, which is excellent in terms of 
transparency, heat-resistance and a hardening property, suited to forming a 
pattern of an inter-layer insulating layer of a low power consumption type 
liquid crystal display such as a reflection type TFT liquid crystal display 
and forming an insulating paste pattern and a conductive paste pattern. 
[0002] 

[Description of the Prior Art] The liquid crystal display (LCD) capable 
of being reduced both in thickness and in weight has hitherto been 
therefore widely utilized as a display for a portable word processor, a 
hand-held personal computer, an on-vehicle TV, a VTR integral with a 
camera, and is expected to be applied to a PDA (Personal Digital 
Assistant) in the future. 

[0003] The following is a description of a structure of this type of liquid 
crystal display. For example, in the TFT liquid crystal display, a 
polarizing plate is provided on the glass substrate, a transparent 
conductive circuit layer and a thin film transistor (TFT) of ITO etc are 
arbitrary formed, and a rear surface plate is constructed by coating the 
inter-layer insulating layer thereon. On the other hand, the polarizing 
plate is provided on the glass plate, and a black-matrix layer and color 
filter layers (which are normally composed of color patterns of red, blue 
and green) are pattern-formed as the necessity arises. Further, the 
transparent conductive circuit layer and the inter-layer insulating layer 
are sequentially formed into an upper surface plate. The rear surface 
plate and the upper surface plate are disposed in a face-to-face 
relationship via a spacer, and the liquid crystal is sealed in between 
these two plates, thus configuring the liquid crystal panel. 
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[0004] In this type of liquid crystal display, however, the following 
problems arise. One problem is an optical loss due to absorption of the 
color filter layer, the polarizing plate and the conductive layer. Another 
problem is a small aperture ratio of a light transmitting portion of the 
liquid crystal display. It is necessary for obtaining a high-contrast 
image to supply visible light of a backlight from under the rear surface 
plate. Therefore, the liquid crystal display of a battery-driven type 
having high portability consumes the battery in several hours through 
several tens of hours. This type of liquid crystal display can hardly be 
said to be a low power consumption display and to be utilized for the 
display of the PDA. 

[0005] Such being the case, a proposed display is a reflection type 
liquid crystal display, in which a scheme as a substitute for the 
backlight involves depositing a metal such as silver and aluminum on 
the inter-layer insulating layer on the rear surface plate and reflecting 
the external light. The reflection type liquid crystal display can be 
expected to become the low power consumption liquid crystal display 
because of requiring none of the backlight but still has the problems 
such as the optical loss due to the absorption of the color filter layer, the 
polarizing plate and the conductive layer and the small aperture ratio. 
The reflection type liquid crystal display could not therefore be 
constructed as a practical display. 

[0006] A method considered for solving the problems described above 
and attaining the practical reflection type liquid crystal display is a 
method of decreasing spectral performance of the color filter layers and 
relaxing the polarization ratio of the polarizing plate. This method has, 
however, a problem that the contrast declines. 

[0007] In the preset situation such as this, development of the 
technology of obtaining the high-contrast image is desired particularly 
of the reflection type liquid crystal display. 
[0008] 

[Problems to be Solved by the Invention] By the way, the 
photosensitive resin composition has hitherto been used for the 
inter-layer insulating layer. Especially in the reflection type liquid 
crystal display, it is required that a hole be formed in the inter-layer 
insulating layer in order to establish a partial connection between the 
thin film transistor and a metal deposited film of the silver, the 
aluminum, etc. The use of the photosensitive resin composition, however, 
facilitates this processing and enables the inter-layer insulating layer to 
be formed with a uniform film thickness. The conventional 
photosensitive resin composition has, however, a room for improvement 
in terms of the transparency and the hardening property. Particularly 
the photosensitive resin composition used for the reflection type liquid 
crystal display can hardly be said to be practical enough to sufficiently 
satisfy the transparency, the heat resistance and the hardening 
property. 
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[0009] It is an object of the present invention, which was devised under 
such circumstances, to provide the photosensitive resin composition, 
which is excellent in terms of the transparency, the heat-resistance and the 
insulating property, suited to forming the inter-layer insulating layer of the 
low power consumption type liquid crystal display such as the reflection 
type TFT liquid crystal display and forming the insulating paste pattern 
and the conductive paste pattern. 
[0010] 

[Means for Solving the Problems] The present inventors assiduously 
made one research after another about each photosensitive resin 
composition in order to solve the problems described above, and reached 
completion of the present invention. 

[0011] Namely, the present invention relates to a photosensitive resin 
composition composed of (1) an alkali soluble acrylic high polymer binder, 
(2) a quinone di-azide group containing compound, (3) a cross-linking agent 
and (4) a photo-acid generator and to a pattern forming method using this 
photosensitive resin composition. 

[0012] According to the present invention, the transparency of the 
inter-layer insulating layer can be enhanced, thereby enabling the 
high-contrast image to be acquired. It is also feasible to realize a 
decrease in layer thickness of the liquid crystal panel by improving the 
heat resistance and the hardening property. The aperture ratio is 
thereby increased, and the liquid crystal display with a small optical 
loss can be attained. 
[0013] 

[Description of the Embodiment of the Invention] An in-depth 
description of the present invention will hereinafter be made. 
[0014] The alkali soluble acrylic high polymer binder used in the present 
invention can be obtained by copolymerizing (a) any one or more types of 
acrylic acid, methacrylate with (b) any one or more types of acrylic ester, 
methacrylate ester. 

[0015] The acrylic ester and the methacrylate ester are specifically 
exemplified by methyl acrylate, methyl methacrylate, ethyl acrylate, ethyl 
methacrylate, propyl-acrylate, propyl- methacrylate, isopropyl-acrylate, 
isopropyl-methacrylate, N-butyl acrylate, N-butyl methacrylate, tert-butyl 
acrylate, tert- butyl methacrylate, 2-hydroxy ethyl acrylate, 2-hydroxy 
ethyl methacrylate, 2-hydroxy propyl-acrylate, 2-hydroxy propyl- 
methacrylate, benzyl acrylate, benzyl methacrylate, phenoxy acrylate, 
phenoxy methacrylate, iso-bomyl acrylate, iso-bomyl methacrylate, glycidyl 
methacrylate, styrene, acrylamide, meta-acrylamide and acrylonitrile. 
[0016] The copolymerization of any one or more types of acrylic acid, 
methacrylate with any one or more types of acrylic ester, methacrylate ester 
can be attained by the law of the art. 

[0017] Substances, which may be added to the alkali soluble acrylic high 
polymer binder according to the present invention, are an acid cellulose 
denatured substance having a carboxyl group in side chain, polyethylene 
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oxide, polyvinyl pyrrolidone, polyvinyl acetate, a copolymer of acrylonitrile 
and styrene, a copolymer of acrylonitrile, styrene and butadiene, polyvinyl 
alkyl ether, polyvinyl alkyl ketone, poly styrene, polyamide, polyurethane, 
polyethylene terephthalate isophthalate, acetyl cellulose and polyvinyl 
butyral. 

[0018] The alkali soluble acrylic high polymer binder is preferably 
5,000 - 100,000 and more preferably 7,000 - 80,000 in weighted mean 
molecular weight. If the weighted mean molecular weight is too low, a 
film forming power is poor, and a film reduction conspicuously occurs 
when developing. On the other hand, if too high, a long period of 
developing time is required, which might adversely affect the substrate. 
[0019] As for loadings of the alkali soluble acrylic high polymer binder, 
the alkali soluble acrylic high polymer binder, the quinone di-azide 
sulfonate compound, the cross-linking agent and the photo-acid 
generator are compounded in a range of 30 - 80 parts by weight, more 
preferably 40 - 70 parts by weight in 100 parts by weight as a total sum. 
If the loadings are excessively low, the transparency, the insulating 
property and the film coating property decline. Whereas if the loadings 
are too large, the sensitivity decreases, resulting in occurrence of a 
failure in hardening, which is an unacceptable aspect. 
[0020] The quinone di-azide group containing compound used for the 
present invention is not particularly limited if used as a photosensitive 
component. Substances, which are preferably used, are, e.g., 
naphtoquinone-l,2-di-azide sulfonyl halide such as 
naphtoquinone-l,2-di-azide-4-sulfonic acid and 

naphtoquinone-l,2-di-azide-5-sulfonic acid, and ester compound with 
hydroxy compound. Specific examples are: ester compounds of 
trihydroxy benzophenone and naphtoquinone-l,2-di-azide-4-sulfonic acid 
such as naphtoquinone-l,2-di-azide-4-sulfonate of 2,3,4-trihydroxy 
benzophenone, naphtoquinone-l,2-di-azide-5-sulfonate of 
2,3,4-trihydroxy benzophenone, naphtoquinone-l,2-di-azide-4-sulfonate 
of 2,4,6-trihydroxy benzophenone and 
naphtoquinone-l,2-di-azide-5-sulfonate of 2,3,6-trihydroxy 
benzophenone; ester compounds of tetrahydroxy benzophenone and 
naphtoquinone-l,2-di-azide sulfonic acid such as 
naphtoquinone-l,2-di-azide-4-sulfonate of 2,2',4,4'-tetrahydroxy 
benzophenone, naphtoquinone-l,2-di-azide-5-sulfonate of 
2,2',4,4'-tetrahydroxy benzophenone, 

naphtoquinone-l,2-di-azide-4-sulfonate of 2,2',4,3'-tetrahydroxy 
benzophenone, naphtoquinone-l,2-di-azide-5-sulfonate of 
2,3,4,3'-tetrahydroxy benzophenone, 

naphtoquinone-l,2-di-azide-4-sulfonate of 2,3,4,4'-tetrahydroxy 
benzophenone, naphtoquinone-l,2-di-azide-5-sulfonate of 
2,3,4,4'-tetrahydroxy benzophenone, 

naphtoquinone-l,2-di-azide-4-sulfonate of 2, 3, 4, 2' -tetrahydroxy 
benzophenone, naphtoquinone-l,2-di-azide-5-sulfonate of 
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2,3,4,2'-tetrahydroxy benzophenone, 
naphtoquinone-l,2-di-azide-5-sulfonate of 

2,3,4,4'-tetrahydroxy-3'-methoxy-benzophenone; ester compounds of 
pentahydroxy benzophenone and naphtoquinone-l,2-di-azide sulfonic 
acid such as naphtoquinone-l,2-di-azide-4-sulfonate of 
2,3,4,2',4'-pentahydroxy benzophenone, 

naphtoquinone-l,2-di-azide-5-sulfonate of 2,3,4,2',4'-pentahydroxy 
benzophenone, naphtoquinone-l,2-di-azide-4-sulfonate of 
2,3,4,2',6'-pentahydroxy benzophenone and 

naphtoquinone- l,2-di-azide-5-sulfonate of 2,3,4,2',6'-pentahydroxy 
benzophenone; ester compounds of hexahydroxy benzophenone and 
naphtoquinone-l,2-di-azide sulfonic acid such as 
naphtoquinone-l,2-di-azide-4-sulfonate of 2,4,6, 3',4',5'-hexahydroxy 
benzophenone, naphtoquinone-l,2-di-azide-5-sulfonate of 
2,4,6 ) 3',4',5'-hexahydroxy benzophenone, 

naphtoquinone-l,2-di-azide-4-sulfonate of 3,4,5,3',4',5'-hexahydroxy 

benzophenone and naphtoquinone-l,2-di-azide-5-sulfonate of 

3,4,5,3 5 ,4',5'-hexahydroxy benzophenone; ester compounds of 

dihydroxy-diphenylmethane and naphtoquinone-l,2-di-azide sulfonic 

acid such as naphtoquinone-l,2-di-azide-4-sulfonate of 

2,2'-dihydroxy-diphenylmethane, 

naphtoquinone-l,2-di-azide-5-s ulfonate of 

2,2'-dihydroxy-diphenylmethane, 

naphtoquinone- l,2-di-azide-4-sulfonate of 

2, 4'- dihy droxy- dip he nylmethane, 

naphtoquinone- l,2-di-azide-5-sulfonate of 

2,4'-dihydroxy-diphenylmethane, 

naphtoquinone- l,2-di-azide-4-sulfonate of 

4,4'-dihydroxy-diphenylmethane and 

naphtoquinone- l,2-di-azide-5-sulfonate of 

4,4'-dihydroxy-diphenylmethane; ester compounds of 

dip he nylhy droxy ethane and naphtoquinone- 1,2-di-azide sulfonic acid 

such as naphtoquinone- l,2-di-azide-4-sulfonate of 

l-(2-hydroxyphenyl)-l-(2'-hydroxyphenyl) ethane, 

naphtoquinone- l,2-di-azide-5-sulfonate of 

l-(2-hydroxyphenyl)-l-(2'-hydroxyphenyl) ethane, 

naphtoquinone- l,2-di-azide-4-sulfonate of 

l-(2-hydroxyphenyl)-l-(4'-hydroxyphenyl) ethane, 

nap htoquino ne - 1 , 2 - di- azide - 5 - sulfonate of 

l-(2-hydroxyphenyl)-l-(4'-hydroxyphenyl) ethane, 

naphtoquinone- l,2-di-azide-4-sulfonate of 

l-(4-hydroxyphenyl)-l-(4'-hydroxyphenyl) ethane, 

naphtoquinone- l,2-di-azide-5-sulfonate of 

l-(4-hydroxyphenyl)- l-(4'-hydroxyphenyl) ethane, 

naphtoquinone- l,2-di-azide-4-sulfonate of l-phenyl-l-(2,4- 

hydroxyphenyl) ethane, naphtoquinone- l,2-di-azide-5-sulfonate of 
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l-phenyl-l-(2,4- hydroxyphenyl) ethane, 
naphtoquinone-l,2-di-azide-4-sulfonate of l-phenyl-l-(2,6- 
hydroxyphenyl) ethane, naphtoquinone- l,2-di-azide-5-sulfonate of 
l-phenyl-l-(2,6- hydroxyphenyl) ethane, 
naphtoquinone-l,2-di-azide-4-sulfonate of 
l-(2-hydroxyphenyl)-2-(2'-hydroxyphenyl) ethane, 
naphtoquinone-l,2-di-azide-5-sulfonate of 
l-(2-hydroxyphenyl)-2-(2'-hydroxyphenyl) ethane, 
naphtoquinone-l,2-di-azide-4-sulfonate of 
1 - (2 - hy droxy phe ny 1) - 2 - (4' -hydroxy phe ny 1) e tha ne , 
naphtoquinone-l,2-di-azide-5-sulfonate of 
l-(2-hydroxyphenyl)-2-(4'-hydroxyphenyl) ethane, 
naphtoquinone-l,2-di-azide-4-sulfonate of 
l-(4-hydroxyphenyl)-2-(4'-hydroxyphenyl) ethane, 
naphtoquinone-l,2-di-azide-5-sulfonate of 
l-(4-hydroxyphenyl)-2-(4'-hydroxyphenyl) ethane, 
naphtoquinone-l,2-di-azide-4-sulfonate of l-phenyl-2-(2,4- 
hydroxyphenyl) ethane, naphtoquinone- l,2-di-azide-5-sulfonate of 
l-phenyl-2-(2,4- hydroxyphenyl) ethane, 
naphtoquinone-l,2-di-azide-4-sulfonate of l-phenyl-2-(2,6- 
hy droxy phenyl) ethane and naphtoquinone-l,2-di-azide-5-sulfonate of 
l-phenyl-2-(2,6- hydroxyphenyl) ethane; ester compounds of 
dihydroxyphenylpropane and naphtoquinone-l,2-di-azide sulfonic acid 
such as naphtoquinone-l,2-di-azide-4-sulfonate of 
1 - (2 - hydro xyphe nyl) - 1 - (2'-hy droxyphenyl) prop ane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 
l-(2-hy droxyphenyl)- l-(2'-hydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-4-sulfonate of 
1 - (2 - hydroxy p he nyl) - 1 - (4' - hydroxy phe nyl) prop ane , 
naphtoquinone- l,2-di-azide-5-sulfonate of 
1 - (2 - hydroxy phe nyl) - 1 - (4' - hydroxy phe nyl) prop ane , 
naphtoquinone- 1 , 2- di-azide - 4-sulfonate of 
l-(4-hydroxyphenyl)-l-(4'-hydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 
l-(4-hydroxyphenyl)-l-(4'-hydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-4-sulfonate of 
l-phenyl-l-(2,4-hydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 
l-phenyl-l-(2,4-hydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-4-sulfonate of 
1 -p he nyl- 1 - (2, 6 - hydroxy p he nyl) prop a ne , 
naphtoquinone- l,2-di-azide-5-sulfonate of 
l-phenyl-l-(2,6-hydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-4-sulfonate of 
l-(2-hydroxyphenyl)-2-(2'-hydroxyphenyl) propane, 
naphtoquinone-l,2-di-azide-5-sulfonate of 
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1 - (2 - hy droxy p he ny 1) - 2 - (2' - hydroxy phenyl) prop ane , 
naphtoquinone- l,2-di-azide-4-sulfonate of 

1- (2-hydroxyphenyl)-2-(4'-hydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 

1 - (2 - hy droxy p he ny 1) - 2 - (4'- hydroxy phe nyl) prop ane , 
naphtoquinone- l,2-di-azide-4-sulfonate of 

2- (2-hydroxyphenyl)-l-(4'-hydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 
2-(2-hydroxyphenyl)- l-(4'-hydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-4-sulfonate of 
l-(4-hydroxyphenyl)-2-(4'-hydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 

1 - (4- hydroxy p he nyl) - 2 - (4' - hy dr oxypheny 1) prop ane , 
naphtoquinone- l,2-di-azide-4-sulfonate of 

1 -phe nyl-2- (2, 4- dihydroxypheny 1) prop ane , 
naphtoquinone- l,2-di-azide-5-sulfonate of 

1- phenyl-2-(2,4-dihydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-4-sulfonate of 

2- phenyl-l-(2,4-dihydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 

2 -p he nyl- 1 - (2, 4- dihy droxy p he nyl) prop ane , 
naphtoquinone- l,2-di-azide-5-sulfonate of 
1 -p he nyl-2 - (2, 6 - dihy droxy phenyl) prop ane , 
naphtoquinone- l,2-di-azide-4-sulfonate of 
2-phenyl-l-(2,6-dihydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 
2-phenyl-l-(2,6-dihydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-4-sulfonate of 
2-(2-hydroxyphenyl)-2-(2'-hydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 
2-(2-hydroxyphenyl)-2-(2'-hydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-4-sulfonate of 
2-(2-hydroxyphenyl)-2-(4'-hydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 
2-(2-hydroxyphenyl)-2-(4'-hydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-4-sulfonate of 
2-(4-hydroxyphenyl)-2-(4'-hydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 
2-(4-hydroxyphenyl)-2-(4'-hydroxyphenyl) propane, 
naphtoquinone- 1 , 2- di- azide - 4-sulfonate of 
2-phenyl-2-(2,4-dihydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 
2-phenyl-2-(2,4-dihydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-4-sulfonate of 
2-phenyl-2-(2,6-dihydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 
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2-phenyl-2-(2,6-dihydroxyphenyl) propane, 
nap htoquino ne - 1 , 2- di- azide - 4- sulfonate of 
l-(2-hydroxyphenyl)-3-(2'-hydroxyphenyl) propane, 
naphtoquinone- 1 , 2- di-azide - 5 -sulfonate of 
l-(2-hydroxyphenyl)-3-(2'-hydroxyphenyl) propane, 
nap hto quino ne - 1 , 2 - di- azide - 4-sulfonate of 
l-(2-hydroxyphenyl)-3-(4'-hydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 
l-(2-hydroxyphenyl)-3-(4'-hydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-4-sulfonate of 
l-(4-hydroxyphenyl)-3-(4'-hydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 
l-(4-hydroxyphenyl)-3-(4'-hydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-4-sulfonate of 
l-phenyl-3-(2,4-dihydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 
l-phenyl-3-(2,4-dihydroxyphenyl) propane, 
naphtoquinone- l,2-di-azide-4^sulfonate of 
l-phenyl-3-(2,6-dihydroxyphenyl) propane and 
naphtoquinone- l,2-di-azide-5-sulfonate of 
l-phenyl-3-(2,6-dihydroxyphenyl) propane; and 
naphtoquinone- l,2-di-azide-4-sulfonate of 
2,2',2"-trihydroxy-triphenylmethane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 
2,2',2"-trihydroxy-triphenylmethane, 
naphtoquinone- l,2-di-azide-4-sulfonate of 
2,2',4"-trihydroxy-triphenylmethane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 
2,2',4"-trihydroxy-triphenylmethane, 
naphtoquinone- l,2-di-azide-4-sulfonate of 
2,4',4"-trihydroxy-triphenylmethane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 
2,4',4"-trihydroxy-triphenylmethane, 
naphtoquinone- l,2-di-azide-4-sulfonate of 
4,4', 4" - trihy droxy- trip he nylme thane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 
4,4',4"-trihydroxy-triphenylmethane, 
naphtoquinone- l,2-di-azide-4-sulfonate of 
2,2', 2" - trihy droxy - trip he nylme thane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 
2,2',2"-trihydroxy-triphenylmethane, 
naphtoquinone- l,2-di-azide-4-sulfonate of 
2,2',4"-trihydroxy-triphenylmethane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 
2,2',4"-trihydroxy-triphenylmethane, 
naphtoquinone- l,2-di-azide-4-sulfonate of 
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2,4',4"-trihydroxy-triphenylmethane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 
2,4',4"-trihydroxy-triphenylmethane, 
naphtoquinone- l,2-di-azide-4-sulfonate of 
4,4',4"-trihydroxy-triphenylmethane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 
4,4', 4" - trihy droxy- trip he nylme thane, 
naphtoquinone- l,2-di-azide-4-sulfonate of 
2,2',2"-trihydroxy-triphenylpropane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 
2,2',2"-trihydroxy-triphenylpropane, 
naphtoquinone- l,2-di-azide-4-sulfonate of 
2,2',4"-trihydroxy-triphenylpropane, 
naphtoquinone-l,2-di-azide-5-sulfonate of 
2 , 2' , 4" - trihy droxy - triphe ny lprop ane , 
naphtoquinone- l,2-di-azide-4-sulfonate of 
2,4', 4" - trihy droxy- trip he ny lprop ane , 
naphtoquinone- l,2-di-azide-5-sulfonate of 
2 , 4' , 4" - trihy droxy - trip he ny lprop ane , 
naphtoquinone- l,2-di-azide-4-sulfonate of 
4,4', 4" - trihy droxy - trip he ny lprop ane , 
naphtoquinone - 1 , 2- di-azide - 5 -sulfonate of 
4,4',4"-trihydroxy-triphenylpropane, 
nap hto quino ne - 1 , 2 - di- a zide - 4-sulfonate of 

4-[l,l-dimethyl-l-(o-hydroxymethyl) phenyl] -bis(o-hydroxyp he nyl) 
methane, naphtoquinone- l,2-di-azide-5-sulfonate of 
4-[l,l-dimethyl-l-(o-hydroxymethyl) phenyl]-bis(o-hydroxyphenyl) 
methane, naphtoquinone- l,2-di-azide-4-sulfonate of 
4-[l,l-dimethyl-l-(o-hydroxymethyl) phenyl] -bis(p-hydroxyp he nyl) 
methane, naphtoquinone- l,2-di-azide-5-sulfonate of 
4-[l,l-dimethyl-l-(o-hydroxymethyl) phenyl]-bis(p-hydroxyphenyl) 
methane, naphtoquinone- l,2-di-azide-4-sulfonate of 
4-[l,l-dimethyl-l-(p-hydroxymethyl) phenyl] -bis(o-hydroxyp he nyl) 
methane, naphtoquinone- l,2-di-azide-5-sulfonate of 
4-[l,l-dimethyl-l-(p-hydroxymethyl) phenyl]-bis(o-hydroxyphenyl) 
methane, naphtoquinone- l,2-di-azide-4-sulfonate of 
4- [ 1 , 1 -dimethyl- 1 - (p -hydroxy methyl) phenyl] -bis(p -hy droxyphe nyl) 
methane, naphtoquinone- l,2-di-azide-5-sulfonate of 
4-[l,l-dimethyl-l-(p-hydroxymethyl) phenyl]-bis(p-hydroxyphenyl) 
methane, naphtoquinone- l,2-di-azide-4-sulfonate of 
[4-(o-hydroxymethyl) phenyl] -bis(o-hydroxyp he nyl) methane, 
naphtoquinone- l,2-di-azide-5-sulfonate of [4- (o-hydroxy methyl) 
p he nyl] -bis (o -hy droxyp he nyl) methane , 

naphtoquinone- l,2-di-azide-4-sulfonate of [4-(o-hydroxymethyl) 
phenyl] -bis(p-hydroxyphenyl) methane, 

naphtoquinone- l,2-di-azide-5-sulfonate of [4-(o-hydroxymethyl) 
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phenyl]-bis(p-hydroxyphenyl) methane, 

naphtoquinone-l,2-di-azide-4-sulfonate of [4- (p -hydroxy methyl) 
phenyl] -bis(o-hydroxyphenyl) methane, 

naphtoquinone-l,2-di-azide-5-sulfonate of [4-(p-hydroxymethyl) 
phenyl] -bis(o-hydroxyphenyl) methane, 

naphtoquinone-l,2-di-azide-4-sulfonate of [4- (p -hydroxy methyl) 
phenyl] -bis(p-hydroxyphenyl) methane, 

naphtoquinone-l,2-di-azide-5-sulfonate of [4-(p-hydroxymethyl) 

p he ny 1] - bis (p- hydroxy phenyl) methane, 

naphtoquinone-l,2-di-azide-4-sulfonate of 

l-{4-[l, l-dimethyl-l-(o-hydroxyphenyl) methyl] 

phenyl}- 1, l-bis(o-hydroxyphenyl) ethane, 

naphtoquinone-l,2-di-azide-5-sulfonate of 

l-{4-[l,l-dimethyl-l-(o-hydroxyphenyl) methyl] 

phenyl}- 1, l-bis(o-hydroxyphenyl) ethane, 

naphtoquinone-l,2-di-azide-4-sulfonate of 

l-{4-[l, l-dimethyl-l-(o-hydroxyphenyl) methyl] 

phenyl}- 1, l-bis(p-hydroxyphenyl) ethane, 

naphtoquinone-l,2-di-azide-5-sulfonate of 

l-{4-[l,l-dimethyl-l-(o-hydroxyphenyl) methyl] 

phenyl}- 1, 1 - bis (p- hydroxy phenyl) ethane, 

naphtoquinone- l,2-di-azide-4-sulfonate of 

l-{4-[l, l-dimethyl-l-(p-hydroxyphenyl) methyl] 

phenyl}- 1, l-bis(o-hydroxyphenyl) ethane, 

naphtoquinone- l,2-di-azide-5-sulfonate of 

1 - {4- [ 1 , 1 - dime thy 1- 1 - (p - hy droxyp he ny 1) methyl] 

phenyl}- 1, l-bis(o-hydroxyphenyl) ethane, 

naphtoquinone- l,2-di-azide-4-sulfonate of 

1 - {4- [ 1 , 1 - dimethyl- 1 - (p -hy droxyp he nyl) methyl] 

phenyl}- 1, l-bis(p-hydroxyphenyl) ethane, 

naphtoquinone-l,2-di-azide-5-sulfonate of 

l-{4-[l,l-dimethyl-l-(p-hydroxyphenyl) methyl] 

phenyl}- 1, l-bis(p-hydroxyphenyl) ethane, 

naphtoquinone- l,2-di-azide-4-sulfonate of l-[4-(o-hydroxyphenylmethyl) 
phenyl]- 1, l-bis(o-hydroxyphenyl) ethane, 

naphtoquinone- l,2-di-azide-5-sulfonate of l-[4-(o-hydroxyphenylmethyl) 
phenyl] -1, l-bis(o-hydroxyphenyl) ethane, 

naphtoquinone-l,2-di-azide-4-sulfonate of l-[4-(o-hydroxyphenylmethyl) 
phenyl]- 1, l-bis(p-hydroxyphenyl) ethane, 

naphtoquinone-l,2-di-azide-5-sulfonate of l-[4-(o-hydroxyphenylmethyl) 
phenyl]- 1, 1 - bis (p- hydroxy phenyl) ethane, 

naphtoquinone- l,2-di-azide-4-sulfonate of l-[4-(p-hydroxyphenylmethyl) 
phenyl]- 1, l-bis(o-hydroxyphenyl) ethane, 

naphtoquinone-l,2-di-azide-5-sulfonate of l-[4-(p-hydroxyphenylmethyl) 
phenyl]- 1, l-bis(o-hydroxyphenyl) ethane, 

naphtoquinone- l,2-di-azide-4-sulfonate of l-[4-(p-hydroxyphenylmethyl) 
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phenyl]- 1, l-bis(p-hydroxyphenyl) ethane, 

naphtoquinone- l,2-di-azide-5-sulfonate of l-[4-(p-hydroxyphenylmethyl) 

phenyl] -1, l-bis(p-hydroxyphenyl) ethane, 

naphtoquinone- l,2-di-azide-4-sulfbnate of 

l-{4-[l, l-dimethyl-l-(o-hydroxyphenyl) methyl] 

p he nyl} - 2, 2 -bis (o -hydroxy p he ny 1) ethane, 

naphtoquinone-l,2-di-azide-5-sulfonate of 

l-{4-[l, l-dimethyl-l-(o-hydroxyphenyl) methyl] 

phenyl}-2,2-bis(o-hydroxyphenyl) ethane, 

naphtoquinone-l,2-di-azide-4-sulfonate of 

l-{4-[l,l-dimethyl-l-(o-hydroxyphenyl) methyl] 

phenyl}-2,2-bis(p-hydroxyphenyl) ethane, 

naphtoquinone- l,2-di-azide-5-sulfonate of 

1 -{4- [ 1 , 1 - dimethyl- 1 - (o-hy droxypheny 1) methyl] 

phenyl}-2,2-bis(p-hydroxyphenyl) ethane, 

naphtoquinone- l,2-di-azide-4-sulfonate of 

l-{4-[l,l-dime thy 1- 1 - (p - hy droxy p he nyl) me thyl] 

p he nyl} - 2 , 2 -bis (o -hydroxy p he nyl) e thane , 

naphtoquinone- l,2-di-azide-5-sulfonate of 

1 - {4- [ 1 , 1 - dimethyl- 1 - (p - hydroxy p he nyl) me thyl] 

phenyl}-2,2-bis(o-hydroxyphenyl) ethane, 

naphtoquinone- l,2-di-azide-4-sulfonate of 

l-{4-[l, l-dimethyl-l-(p-hydroxyphenyl) methyl] 

phenyl}-2,2-bis(p-hydroxyphenyl) ethane, 

naphtoquinone- l,2-di-azide-5-sulfonate of 

1 - {4- [ 1 , 1 - dimethyl- 1 - (p - hy droxy p he nyl) methyl] 

phenyl}-2,2-bis(p-hydroxyphenyl) ethane, 

naphtoquinone- l,2-di-azide-4-sulfonate of l-[4-(p-hydroxyphenylmethyl) 
phenyl]-2,2-bis(o-hydroxyphenyl) ethane, 
naphtoquinone- l,2-di-azide-5-sulfonate of 

l-[4-(p-hydroxyphenylmethyl) phenyl]-2,2-bis(o-hydroxyphenyl) ethane, 
naphtoquinone- l,2-di-azide-4-sulfonate of l-[4-(p-hydroxyphenylmethyl) 
phenyl]-2,2-bis(p-hydroxyphenyl) ethane, 

naphtoquinone- l,2-di-azide-5-sulfonate of l-[4-(p-hydroxyphenylmethyl) 
p he nyl] - 2, 2 -bis (p - hydroxy p he nyl) ethane , 

naphtoquinone- l,2-di-azide-4-sulfonate of l-[4-(p-hydroxyphenylmethyl) 
phenyl] -2, 2 -bis (o-hy droxy phenyl) ethane, 

naphtoquinone- l,2-di-azide-5-sulfonate of l-[4-(p-hydroxyphenylmethyl) 
phenyl]-2,2-bis(o-hydroxyphenyl) ethane, 

naphtoquinone-l,2-di-azide-4-sulfonate of l-[4-(p-hydroxyphenylmethyl) 
phenyl]-2,2-bis(p-hydroxyphenyl) ethane and 

naphtoquinone- l,2-di-azide-5-sulfonate of l-[4-(p-hydroxyphenylmethyl) 
phenyl] -2, 2-bis(p -hydroxyphenyl) ethane. 

[0021] These substances may be used singly or in combination of two or 
more types. Note that in the naphtoquinone di-azide sulfonic acid ester 
of the hydroxyl compound described above, an esterification ratio is 
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preferably on the order of 30 - 100 parts by weight. The esterification 
ratio can be obtained by [(naphtoquinone di-azide sulfonic acid ester 
group mole count)/(pre-esterification hydroxyl group mole count of 
hydroxyl compound)] x 100. 

[0022] In the present invention, when forming a positive image, the 
quinone diazide group containing compound, as its molecular structure 
changes due to irradiation of active beams, becomes soluble to the 
developer. The quinone diazide group containing compounds are 
compounded within the range of preferably 5-70 parts by weight and more 
preferably 15 - 60 parts by weight in 100 parts by weight of a total sum of 
the alkali soluble acrylic high polymer binder, the quinone diazide sulfonic 
acid esterified substance, the cross-linking agent and the photo-acid 
generator. If the loadings are too small, the sensitivity declines, resulting 
in the occurrence of the failure in the development. Whereas if the loadings 
are too large, the transparency, the insulating property and the film coating 
property get deteriorated, which is not the acceptable aspect. 
[0023] The preferred cross-linking agent used in the present invention 
is exemplified by, in addition to melamine and carbamide, an alkoxy 
methylation amino resin such as an alkoxy methylation melanine resin 
and an alkoxy methylation carbamide resin. These alkoxy methylation 
amino resins can be prepared by etherifying, after obtaining, e.g., a 
condensation product in a way that gets the melamine or the carbamide 
to react to formalin in a boiling water solution, this condensation 
product with lower alcohols such as methyl alcohol, ethyl alcohol, propyl 
alcohol, butyl alcohol and isopropyl alcohol, subsequently cooling a 
reactant liquid and extracting a precipitated resin. Specific examples of 
the alkoxy methylation amino resins are a methoxy methylation amino 
resin, an ethoxy methylation amino resin, a proxy methylation amino 
resin, a butoxy methylation amino resin, a methoxy methylation 
carbamide resin, an ethoxy methylation carbamide resin, proxy 
methylation carbamide resin and a butoxy methylation carbamide resin. 
These resins may be used singly or in combination of two or more types. 
In the alkoxy methylation amino resins, especially the alkoxy 
methylation carbamide resin is preferable. The use of the alkoxy 
methylation carbamide resin enables a stable resist pattern to be 
acquired, which has particularly a small dimensional variation of the 
resist pattern with respect to a change in dose of the radiations. 
[0024] The cross-linking agent is compounded within the range of 
preferably 3 - 50 parts by weight and more preferably 5-40 parts by weight 
in 100 parts by weight of a total sum of the alkali soluble acrylic high 
polymer binder, the quinone diazide sulfonic acid esterified substance, 
the cross-linking agent and the photo-acid generator. If the loadings are 
too small, the sensitivity declines, resulting in the occurrence of the failure 
in the development. Whereas if the loadings are too large, the transparency, 
the insulating property and the film coating property get deteriorated, 
which is not the acceptable aspect. 



- 13 - 



[0025] The photo-acid generator employed in the present invention is 
not particularly limited if being the generator which generates the acid 
with the light directly or indirectly. Specific examples of the photo-acid 
generator are: diphenyl iodonium salt, tripheny sulfonium salt, phenyl 
diazonium salt, benzyl tosylate, nitrobenzyl tosylate, dinitrobenzyl 
tosylate, benzyl sulfonate, nitrobenzyl sulfonate, benzyl carbonate, 
nitrobenzyl carbonate and dinitrobenzyl carbonate; triazine compounds 
such as 2,4-bis(trichloromethyl)-6-[2-frill] ethenyl]-s-triazine, 
2,4-bis(trichloromethyl)-6-[2-(5-methyl-2-frill] ethenyl] -s-triazine, 

2,4-bis(trichloromethyl)-6-[2-(5-ethyl-2-frill] ethenyl] -s-triazine, 

2,4-bis(trichloromethyl)-6-[2-(5-propyl-2-frill] ethenyl] -s-triazine, 

2,4-bis(trichloromethyl)-6-[2-(3,5-diethoxyphenyl] ethenyl] -s-triazine, 
2,4-bis(trichloromethyl)-6-[2-(3,5-dimethoxyphenyl] ethenyl]-s-triazine, 
2,4-bis(trichloromethyl)-6-[2-(3,5-diproxyphenyl] ethenyl] -s-triazine, 
2,4-bis(trichloromethyl)-6-[2-(3-methoxy-5-ethoxyphenyl] 
ethenyl] -s-triazine, 

2, 4-bis (trichloromethyl) - 6- [2- (3 -methoxy- 5 -proxyphenyl] 
ethenyl]-s-triazine, 

2 , 4- bis (trichlor o methyl) - 6- [2 - (3 , 4- methy le ne dioxy p he nyl] 
ethenyl] -s-triazine, 2,4-bis(trichloromethyl)-6- 
(3,4-methylenedioxyphenyl] ethenyl] -s-triazine, 

2,4-bis-trichloromethyl-6-(3-bromo-4methoxy) phenyl-s-triazine, 
2,4-bis-trichloromethyl-6-(2-bromo-4methoxy) phenyl-s-triazine, 
2,4-bis-trichloromethyl-6-(2-bromo-4methoxy) styrylphenyl-s-triazine 
and 4-bis-trichloromethyl-6-(3-bromo-4methoxy) styrylphenyl-s-triazine; 
and oxime sulfonate compounds such as □-(p-toluene sulfonyloxyimino) - 
phenyl acetonitrile, □-(p-chlorobenzene sulfonyloxyimino)- phenyl 
acetonitrile, □ -(4- nitrobenzene sulfonyloxyimino)- phenyl acetonitrile, 
□ -(4-nitro-2-trifluoro methylbenzene sulfonyloxyimino)- phenyl acetonitrile, 
□-(benzene sulfonyloxyimino)-4-chlorophenyl acetonitrile, □ -(benzene 
sulfonyloxyimino)-2,4-dichlorophenyl acetonitrile, D-(benzene 

sulfonyloxyimino)-2, 6-dichlorophenyl acetonitrile, □ -(2-chlorobenzene 
sulfonyloxyimino)-4-methoxy phenyl acetonitrile, □-(benzene 
sulfonyloxyimino)-2-thienyl acetonitrile, □-(4-dodecylbenzene 

sulfonyloxyimino)- phenyl acetonitrile, D-[(4-toluene 

sulfonyloxyimino)-4-methoxy phenyl] acetonitrile, □-[( dodecylbenzene 
sulfonyloxyimino) -4- methoxy 



□ -(tosyloxyimino)-3-thienyl 
sulfonyloxyimino)- 1-cyclopentenyl 
sulfonyloxyimino)-l-cyclohexenyl 
sulfonyloxyimino)-l-cyclopentenyl 
sulfonyloxyimino)-l-cyclopentenyl 
sulfonyloxyimino)- 1-cyclohexenyl 
sulfonyloxyimino)- 1-cyclohexenyl 
sulfonyloxyimino) - 1 -cyclohexenyl 



phenyl] 
acetonitrile, 
acetonitrile, 
acetonitrile, 
acetonitrile, 
acetonitrile, 
acetonitrile, 
acetonitrile, □-( 
acetonitrile and 



acetonitrile, 

□ -(methyl 

□ -(methyl 
□-(ethyl 

□ -(isopropyl 

□ -(n-butyl 
□ -(ethyl 

isopropyl 
□-(n-butyl 



sulfonyloxyimino)- 1-cyclohexenyl acetonitrile, In these substances, the 
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oxime sulfonate compound such as the □-(p-toluene sulfonyloxyimino)- 
phenyl acetonitrile is excellent of the transparency, has the high 
performance as the photo-acid generator and exhibits the preferable 
solubility also in the case of using the solvent. Further, the oxime 
sulfonate compound such as the □-(p-toluene sulfonyloxyimino)- phenyl 
acetonitrile is used for the inter-layer insulating layer of the liquid 
crystal display etc and has no infiltration of halogen atoms but does not 
alter the liquid crystal compositions. This oxime sulfonate compound can 
be therefore preferably employed. 

[0026] The photo-acid generator is compounded within the range of 
preferably 0.1 - 30 parts by weight and more preferably 1-20 parts by 
weight in 100 parts by weight of a total sum of the alkali soluble acrylic high 
polymer binder, the quinone diazide sulfonic acid esterified substance, 
the cross-linking agent and the photo-acid generator. If the loadings are 
too small, a failure in bridge-hardening occurs. Whereas if the loadings are 
too large, scum is generated when forming the positive image pattern, and 
the failure in developing occurs, which is not the acceptable aspect. 
[0027] The solvent for solving the photosensitive resin composition is 
exemplified such as ethylene glycol monomethyl ether, ethylene glycol 
monoethyl ether, ethylene glycol monopropyl ether, ethylene glycol 
dimethyl ether, ethylene glycol monomethyl ether, ethylene glycol 
diethyl ether, ethylene glycol dipropyl ether, propylene glycol 
monomethyl ether, propylene glycol monoethyl ether, propylene glycol 
monopropyl ether, propylene glycol monobutyl ether, propylene glycol 
dimethyl ether, propylene glycol diethyl ether, diethylene glycol 
monomethyl ether, diethylene glycol monoethyl ether, diethylene glycol 
monophenyl ether, diethylene glycol dimethyl ether, diethylene glycol 
diethyl ether, ethylene glycol monomethyl ether acetate, ethylene glycol 
monoethyl ether acetate, ethylene glycol monopropyl ether acetate, 
ethylene glycol monobutyl ether acetate, ethylene glycol monophenyl 
ether acetate, diethylene glycol monomethyl ether acetate, diethylene 
glycol monoethyl ether acetate, diethylene glycol monopropyl ether 
acetate, diethylene glycol monobutyl ether acetate, diethylene glycol 
monophenyl ether acetate, propylene glycol monomethyl ether acetate, 
propylene glycol monoethyl ether acetate, propylene glycol monopropyl 
ether acetate, 2-methoxy butyl acetate, 3-methoxy butyl acetate, 
4-methoxy butyl acetate, 2-methyl-3-methoxy butyl acetate, 
3-methyl-3-methoxy butyl acetate, 3-ethyl-3-methoxy butyl acetate, 
2-ethoxy butyl acetate, 4-ethoxy butyl acetate, 4-propoxy butyl acetate, 
2-methoxypentyl acetate, 3-methoxypentyl acetate, 4-methoxypentyl 
acetate, 2-methyl-3-methoxypentyl acetate, 3-methyl-3-methoxypentyl 
acetate, 3-methyl-4-methoxypentyl acetate, 4-methyl-4-methoxypentyl 
acetate, acetone, methyl ethyl ketone, diethyl ketone, methyl isobutyl 
ketone, ethyl isobutyl ketone, tetrahydrofuran, cyclohexanone, methyl 
propionate, ethyl propionate, propyl propionate, isopropyl propionate, 
methyl 2-hydroxypropionate, ethyl 2-hydroxypropionate, 
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2-hydroxy-2-methyl, methyl- 3 -methoxy propionate, ethyl-3-methoxy 
propionate, ethyl-3-ethoxy propionate, ethyl-3-propoxy propionate, 
propyl- 3 -methoxy propionate, isopropyl-3-methoxy propionate, ethoxy 
ethyl acetate, oxy ethyl acetate, 2-hydroxy-3-methyl butanoic acid 
methyl, methyl acetate, ethyl acetate, propyl acetate, isopropyl acetate, 
butyl acetate, isoamyl acetate, methyl carbonate, ethyl carbonate, 
propyl carbonate, butyl carbonate, pyruvate methyl, pyruvate ethyl, 
pyruvate propyl, pyruvate butyl, methyl acetoacetate, ethyl acetoacetate, 
benzyl methyl ether, benzyl ethyl ether, dihexyl ether, benzyl acetate, 
benzoic ether, diethyl oxalate, diethyl maleate, D-butyrolactone, benzene, 
toluene, xylene, cyclohexanone, methanol, ethanol, propanol, butanol, 
hexanol, cyclohexanol, ethylene glycol, diethylene glycol and glycerin. 
[0028] The solvent can be compounded within the range of being equal to 
or less than preferably 2000 parts by weight and more preferably 1000 parts 
by weight in 100 parts by weight of a total sum of the alkali soluble acrylic 
high polymer binder, the quinone diazide sulfonic acid esterified 
substance, the cross-linking agent and the photo-acid generator. 
[0029] A plasticizer, a surfactant, an antifoaming agent and other 
additives may further be added to the photosensitive resin composition 
according to the present invention. 

[0030] The plasticizer is exemplified such as dioctyl phthalate, 
didodecyl phthalate, triethylene glycol dicaprylate, dimethyl glycol 
phthalate, tricresyl phosphate, dioctyl adipate, dibutyl sebacate and 
triacetyl glycerin. 

[0031] The surfactant is exemplified by a variety of active agents of 
anion-series, cation-series and nonionic-series. 

[0032] The antifoaming agent is exemplified by a variety of antifoaming 
agents of silicon-series and fluorine-series. 

[0033] Next, the pattern forming method using the photosensitive resin 
composition according to the present invention will be described with 
reference to FIG. 1. 

[0034] FIG. 1 illustrates one embodiment of the pattern forming 
method according to the present invention. 

[0035] To begin with, a solution, into which the photosensitive resin 
composition according to the present invention is dissolved with the 
solvent, is coated over a substrate 1 by use of a spinner etc. and is dried, 
thus providing a photo resist layer 2 (FIG. 1(a)). The substrate 1 is 
exemplified by a glass substrate etc provided with a polarizing plate and 
further, if necessary, a black matrix layer and color filter layers and still 
further a transparent conductive circuit layer in manufacturing the 
liquid crystal panel. 

[0036] Subsequently, the photo resist layer 2 is selectively exposed 
through a predetermined mask pattern 3 (FIG. 1(b)). The exposure is 
conducted in a way that performs radiations with a quantity enough to 
form the positive image by employing a low voltage mercury lamp, a 
high voltage mercury lamp, an extra high voltage mercury lamp, a 
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chemical lamp and an excimer laser generator. According to the 
present invention, when exposed, the molecular structure of the quinone 
diazide group containing compound changes at an area irradiated with the 
active beams, with the result that the quinone diazide group containing 
compound becomes highly soluble to the alkali solution. Then, this 
substrate 1 is immersed in a developer, the solubilized area through the 
exposure is selectively removed by dissolution, whereby a photo resist 
pattern 4 having fidelity with the mask pattern 3 can be obtained (FIG. 
1(c)). 

[0037] The developer described above involves using a water solution 
that is 1 - 10 % by weight of hydroxide, carbonate, bicarbonate, 
phosphate, pyrophosphate of an alkali metal such as lithium, sodium, 
potassium, etc; primary amines such as benzene amine and butyl amine; 
secondary amines such as dimethyl amine, dibenzine amine and 
diethanol amine; tertiary amine such as trimethyl amine, triethyl amine 
and triethanol amine; cyclic amines such as morpholine, piperazine and 
pyridine; polyamines such as ethylene diamine and hexa methylene 
diamine; ammonium hydroxydos such as tetraethyl ammonium 
ammonium hydroxydo, trimethyl benzyl ammonium hydroxydo and 
trimethyl phnyl ammonium hydroxydo; sulfonium hydroxydos such as 
trimethyl sulfonium hydroxydo, diethylmethyl sulfonium hydroxydos 
and dimethyl benzyl sulfonium hydroxydo; and other cholines. 
[0038] Subsequently, the photo resist pattern 4 is heated up to a 
quantity enough for the bridge-hardening on a hot plate etc. A heating 
temperature and a period of heating time may be available if sufficient 
for hardening the photo resist pattern 4. Normally, the photo resist 
pattern 4 is heated preferably at 80°C - 130°C for 1 min - 10 min. With 
this heating, the cross-linking agent and the photo-acid generator, 
which are contained in the photosensitive resin composition according to 
the present invention, react on each other, and the bridge-hardening 
action works, thereby acquiring a bridge-hardened photo resist pattern 
5 (FIG. 1(d)). 

[0039] Note that in the irradiated area of the photo resist layer, the 
photo-acid generator is affected by the exposure, resulting in formation 
of fractures. Any reaction to the bridge-hardening agent does not, 
however, occur due to a not-yet-heated state. Accordingly, the photo 
resist pattern is not bridge-hardened. In to the present invention, in 
the heating process after the exposure, the bridge-hardening reaction 
occurs due to the reaction of the photo-acid generator to the 
bridge-hardening agent. 

[0040] The present invention will hereinafter be discussed by way of 
working examples, however, the scope of the present invention is limited 
to none of these examples. 

[0041] First working example: After mixing and agitating, by a mixer 
for 5 min, methacrylate/methyl methacrylate/2-hydroxy ethyl 
methacrylate/benzyl methacrylate copolymer (50/20/20/10 ratio by 
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weight, weight average molecular weight is approximately 20,000) 60 
parts by weight, 

2,2',4,4'-tetrahydroxybenzophenon-l,2-naphthoquinonediazide-5-sulfona 
te 15 parts by weight, butoxy methylation carbamide resin 22 parts by 
weight, □-(p-toluene sulfonyloxyimino)- phenyl acetonitrile 3 parts by 
weight, and propylene glycol monomethyl ether 200 parts by weight, the 
mixture is depressurized and thus degassed, thereby preparing the 
photosensitive resin composition. 

[0042] The photosensitive resin composition is, after being coated up to 
a thickness of 5 Dm over the glass substrate (10 cm x 10 cm x 0.7 mm) 
by the spinner, dried in a hot-air heater at 100°C for 2 min. The glass 
substrate coated with the photosensitive resin composition is exposed to 
the light with an exposure quantity of 50 mJ/cm 2 by use of the ultra 
high pressure mercury lamp through a positive mask pattern having 20 
□ m pattern/20 Dm space. Then, the glass substrate with the 
photosensitive resin composition is immersed in 2.38% triethanol amine 
solution for 1 min. The developing and removing processes are carried 
out, and further the substrate with the photosensitive resin composition 
is hardened by heating at the temperature of 100°C for 10 min on the 
hot plate. 

[0043] A measuring instrument involves using [Polarized Zeeman 
Atomic Absorption Spectrophotometer] (made by Hitachi Ltd.). When 
measuring an average transmittance of the visible light having a 
wavelength on the order of 400 - 700 nm with respect to the 
post-hardening photosensitive resin composition, the average 
transmittance was 90.8%/mm. 

[0044] Further, the heating temperature is set at 180°C, and the 
heating is carried out for 10 min, resulting in no deformation of the 
pattern. 

[0045] On the other hand, separately from this process, the 
photosensitive resin composition is, after being dried, coated by the 
spinner up to the thickness of 5 Dm over the glass substrate provided 
beforehand with the polarizing plate, the black matrix layer, the color 
filter layers and the transparent conductive circuit layer. The 
substrate coated with the photosensitive resin composition is, after 
being dried, exposed to the light by use of the ultra high pressure 
mercury lamp with the exposure quantity of 50 mJ/cm 2 via the 
necessary positive mask. After the exposure, the substrate with the 
photosensitive resin composition is immersed in the 2.38% triethanol 
amine solution for 1 min. Then, the photosensitive resin composition at 
the edge portion of the glass plate is developed and removed. 
Subsequently, the photosensitive resin composition is hardened by 
heating for 20 min on the hot plate, thus acquiring an upper surface 
plate of the liquid crystal panel. 

[0046] Subsequently, a phenol resin-glass cross stacked substrate 
provided arbitrarily with the conductive circuit layer and the transistor 
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is used as the rear surface plate. Then, after the exposure, the 
substrate with the photosensitive resin composition is immersed in the 
2.38% triethanol amine solution for 1 min. Then, the photosensitive 
resin composition is coated up to 5 Dm as the post-drying thickness by 
use of the spinner and is dried. Then, the substrate coated with the 
photosensitive resin composition is, after being dried, exposed to the 
light by use of the ultra high pressure mercury lamp with the exposure 
quantity of 50 mJ/cm 2 via the necessary positive mask. Subsequently, 
the substrate with the photosensitive resin composition is immersed in 
the 2.38% triethanol amine solution for 1 min and hardened by heating 
at the temperature of 100°C on the hot plate. After being dried, an 
aluminum pattern is formed based on photolithography by depositing 
the aluminum layer on the substrate. Further, the photosensitive resin 
composition is coated up to 5 Dm as the post-drying thickness by use of 
the spinner and is dried. Then, the substrate coated with the 
photosensitive resin composition is, after being dried, exposed to the 
light by use of the ultra high pressure mercury lamp with the exposure 
quantity of 50 mJ/cm 2 via the necessary positive mask. Subsequently, 
the substrate with the photosensitive resin composition is immersed in 
the 2.38% triethanol amine solution for 1 min and developed. Then, the 
photosensitive resin composition at the edge portion of the rear surface 
plate is developed and removed. Subsequently, the photosensitive resin 
composition is hardened by heating at 100°C for 8 min on the hot plate. 
[0047] Thereafter, the upper surface plate and the rear surface plate 
are disposed in the face-to-face relationship via the spacer, and the 
liquid crystal is sealed in between these two plates, thus configuring the 
liquid crystal panel. 

[0048] The thus-acquired liquid crystal panel has high visual 
recognizability and is excellent enough not to require the backlight. 
[0049] Second working example: After mixing and agitating, by the 
mixer for 5 min, methacrylate/methyl acrylate/2-hydroxy ethyl 
methacrylate/benzyl methacrylate copolymer (40/30/20/10 ratio by 
weight, weight average molecular weight is approximately 22,000) 70 
parts by weight, 

2,4,6-trihydroxybenzophenon-l,2-naphthoquinonediazide-4-sulfonate 10 
parts by weight, methoxy methylation carbamide resin 20 parts by 
weight, D-(4-dodecyl benzene sulfonyloxyimino)-phenyl acetonitrile 0.5 
parts by weight, and propylene glycol monomethyl ether acetate 200 
parts by weight, the mixture is depressurized and thus degassed, 
thereby preparing the photosensitive resin composition. 
[0050] In the same way as in the first working example, this 
photosensitive resin composition is, after being coated up to a thickness 
of 5 Dm over the glass substrate (10 cm x 10 cm x 0.7 mm) by the 
spinner, dried in a hot-air heater at 100°C for 2 min. The glass 
substrate coated with the photosensitive resin composition is exposed to 
the light with an exposure quantity of 50 mJ/cm 2 by use of the ultra 
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high pressure mercury lamp through a positive mask pattern having 20 
□ m pattern/20 Dm space. Then, the glass substrate with the 
photosensitive resin composition is immersed in 2.38% triethanol amine 
solution for 1 min. The developing and removing processes are carried 
out, and further the substrate with the photosensitive resin composition 
is hardened by heating at the temperature of 100°C for 10 min on the 
hot plate. Similarly to the first working example, when measuring the 
average transmittance of the visible light having the wavelength on the 
order of 400 - 700 nm with respect to the post-hardening photosensitive 
resin composition, the average transmittance was 95.4%/mm. 
[0051] Further, the heating temperature is set at 180°C, and the 
heating is carried out for 10 min, resulting in no deformation of the 
pattern. 

[0052] On the other hand, separately from this process, in the same 
way as in the first working example, the photosensitive resin 
composition is, after being dried, coated by the spinner up to the 
thickness of 5 Dm over the glass substrate provided beforehand with the 
polarizing plate, the black matrix layer, the color filter layers and the 
transparent conductive circuit layer. The substrate coated with the 
photosensitive resin composition is, after being dried, exposed to the 
light by use of the ultra high pressure mercury lamp with the exposure 
quantity of 50 mJ/cm 2 via the necessary positive mask. After the 
exposure, the substrate with the photosensitive resin composition is 
immersed in the 2.38% triethanol amine solution for 1 min. Then, the 
photosensitive resin composition at the edge portion of the glass plate is 
developed and removed. Subsequently, the photosensitive resin 
composition is hardened by heating for 20 min on the hot plate, thus 
acquiring an upper surface plate of the liquid crystal panel. 
[0053] Subsequently, the phenol resin-glass cross stacked substrate 
provided arbitrarily with the conductive circuit layer and the transistor 
is used as the rear surface plate. Then, after the exposure, the 
substrate with the photosensitive resin composition is immersed in the 
2.38% triethanol amine solution for 1 min. Then, the photosensitive 
resin composition is coated up to 5 Dm as the post-drying thickness by 
use of the spinner and is dried. Then, the substrate coated with the 
photosensitive resin composition is, after being dried, exposed to the 
light by use of the ultra high pressure mercury lamp with the exposure 
quantity of 50 mJ/cm 2 via the necessary positive mask. Subsequently, 
the substrate with the photosensitive resin composition is immersed in 
the 2.38% triethanol amine solution for 1 min and hardened by heating 
at the temperature of 100°C on the hot plate. After being dried, an 
aluminum pattern is formed based on photolithography by depositing 
the aluminum layer on the substrate. Further, the photosensitive resin 
composition is coated up to 5 Dm as the post-drying thickness by use of 
the spinner and is dried. Then, the substrate coated with the 
photosensitive resin composition is, after being dried, exposed to the 
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light by use of the ultra high pressure mercury lamp with the exposure 
quantity of 50 mJ/cm 2 via the necessary positive mask. Subsequently, 
the substrate with the photosensitive resin composition is immersed in 
the 2.38% triethanol amine solution for 1 min and developed. Then, the 
photosensitive resin composition at the edge portion of the rear surface 
plate is developed and removed. Subsequently, the photosensitive resin 
composition is hardened by heating at 100°C for 8 min on the hot plate. 
[0054] Thereafter, the upper surface plate and the rear surface plate 
are disposed in the face-to-face relationship via the spacer, and the 
liquid crystal is sealed in between these two plates, thus configuring the 
liquid crystal panel. 

[0055] The thus-acquired liquid crystal panel has high visual 
recognizability and is excellent enough not to require the backlight. 
[0056] Third working example: After mixing and agitating, by the 
mixer for 5 min, methacrylate/methyl methacrylate/2-hydroxy ethyl 
aery late/benzyl methacrylate copolymer (50/20/20/10 ratio by weight, 
weight average molecular weight is approximately 18,000) 40 parts by 
weight, l-[4-(o-hydroxyphenuilmethyl)phenyl]-2,2-bis(p-hydroxyphenyl) 
ethane- l,2-naphthoquinonediazide-4-sulfonate 40 parts by weight, 
methoxy methylation melamine resin 10 parts by weight, □-(p-toluene 
sulfonyloxyimino)-phenyl acetonitrile 10 parts by weight, and propylene 
glycol monomethyl ether 200 parts by weight, the mixture is 
depressurized and thus degassed, thereby preparing the photosensitive 
resin composition. 

[0057] In the same way as in the first working example, this 
photosensitive resin composition is, after being coated up to a thickness 
of 5 Dm over the glass substrate (10 cm x 10 cm x 0.7 mm) by the 
spinner, dried in a hot-air heater at 100°C for 2 min. The glass 
substrate coated with the photosensitive resin composition is exposed to 
the light with an exposure quantity of 50 mJ/cm 2 by use of the ultra 
high pressure mercury lamp through a positive mask pattern having 20 
□ m pattern/20 Dm space. Then, the glass substrate with the 
photosensitive resin composition is immersed in 2.38% triethanol amine 
solution for 1 min. The developing and removing processes are carried 
out, and further the substrate with the photosensitive resin composition 
is hardened by heating at the temperature of 100°C for 10 min on the 
hot plate. Similarly to the first working example, when measuring the 
average transmittance of the visible light having the wavelength on the 
order of 400 - 700 nm with respect to the post-hardening photosensitive 
resin composition, the average transmittance was 89.3%/mm. 
[0058] Further, the heating temperature is set at 180°C, and the 
heating is carried out for 10 min, resulting in no deformation of the 
pattern. 

[0059] On the other hand, separately from this process, in the same 
way as in the first working example, the photosensitive resin 
composition is, after being dried, coated by the spinner up to the 



thickness of 5 Dm over the glass substrate provided beforehand with the 
polarizing plate, the black matrix layer, the color filter layers and the 
transparent conductive circuit layer. The substrate coated with the 
photosensitive resin composition is, after being dried, exposed to the 
light by use of the ultra high pressure mercury lamp with the exposure 
quantity of 50 mJ/cm 2 via the necessary positive mask. After the 
exposure, the substrate with the photosensitive resin composition is 
immersed in the 2.38% triethanol amine solution for 1 min. Then, the 
photosensitive resin composition at the edge portion of the glass plate is 
developed and removed. Subsequently, the photosensitive resin 
composition is hardened by heating for 20 min on the hot plate, thus 
acquiring an upper surface plate of the liquid crystal panel. 
[0060] Subsequently, the phenol resin-glass cross stacked substrate 
provided arbitrarily with the conductive circuit layer and the transistor 
is used as the rear surface plate. Then, after the exposure, the 
substrate with the photosensitive resin composition is immersed in the 
2.38% triethanol amine solution for 1 min. Then, the photosensitive 
resin composition is coated up to 5 Dm as the post-drying thickness by 
use of the spinner and is dried. Then, the substrate coated with the 
photosensitive resin composition is, after being dried, exposed to the 
light by use of the ultra high pressure mercury lamp with the exposure 
quantity of 50 mJ/cm 2 via the necessary positive mask. Subsequently, 
the substrate with the photosensitive resin composition is immersed in 
the 2.38% triethanol amine solution for 1 min and hardened by heating 
at the temperature of 100°C on the hot plate. After being dried, an 
aluminum pattern is formed based on photolithography by depositing 
the aluminum layer on the substrate. Further, the photosensitive resin 
composition is coated up to 5 Dm as the post-drying thickness by use of 
the spinner and is dried. Then, the substrate coated with the 
photosensitive resin composition is, after being dried, exposed to the 
light by use of the ultra high pressure mercury lamp with the exposure 
quantity of 50 mJ/cm 2 via the necessary positive mask. Subsequently, 
the substrate with the photosensitive resin composition is immersed in 
the 2.38% triethanol amine solution for 1 min and developed. Then, the 
photosensitive resin composition at the edge portion of the rear surface 
plate is developed and removed. Subsequently, the photosensitive resin 
composition is hardened by heating at 100°C for 8 min on the hot plate. 
[0061] Thereafter, the upper surface plate and the rear surface plate 
are disposed in the face-to-face relationship via the spacer, and the 
liquid crystal is sealed in between these two plates, thus configuring the 
liquid crystal panel. 

[0062] The thus-acquired liquid crystal panel has high visual 
recognizability and is excellent enough not to require the backlight. 
[0063] Fourth working example: After mixing and agitating, by the 
mixer for 5 min, methacrylate/methyl methacrylate/2-hydroxy ethyl 
methacrylate/benzyl methacrylate copolymer (50/20/20/10 ratio by 
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weight, weight average molecular weight is approximately 20,000) 50 
parts by weight, 

2,2',4,4'-tetrahydroxybenzophenon-l,2-naphthoquinonediazide-5-sulfona 
te 20 parts by weight, methoxy methylation carbamide resin 30 parts by 
weight, 

2,4-bis(trichloromethyl)-6-[2-(3,5-diethoxyphenil)ethenyl]-s-triazine 1 
part by weight and ethylene glycol monomethyl ether 200 parts by 
weight, the mixture is depressurized and thus degassed, thereby 
preparing the photosensitive resin composition. 

[0064] In the same way as in the first working example, this 
photosensitive resin composition is, after being coated up to a thickness 
of 5 Dm over the glass substrate (10 cm x 10 cm x 0.7 mm) by the 
spinner, dried in a hot-air heater at 100°C for 2 min. The glass 
substrate coated with the photosensitive resin composition is exposed to 
the light with an exposure quantity of 50 mJ/cm 2 by use of the ultra 
high pressure mercury lamp through a positive mask pattern having 20 
□ m pattern/20 Dm space. Then, the glass substrate with the 
photosensitive resin composition is immersed in 2.38% triethanol amine 
solution for 1 min. The developing and removing processes are carried 
out, and further the substrate with the photosensitive resin composition 
is hardened by heating at the temperature of 100°C for 10 min on the 
hot plate. Similarly to the first working example, when measuring the 
average transmittance of the visible light having the wavelength on the 
order of 400 - 700 nm with respect to the post-hardening photosensitive 
resin composition, the average transmittance was 83.7%/mm. 
[0065] Further, the heating temperature is set at 180°C, and the 
heating is carried out for 10 min, resulting in no deformation of the 
pattern. 

[0066] On the other hand, separately from this process, in the same 
way as in the first working example, the photosensitive resin 
composition is, after being dried, coated by the spinner up to the 
thickness of 5 Dm over the glass substrate provided beforehand with the 
polarizing plate, the black matrix layer, the color filter layers and the 
transparent conductive circuit layer. The substrate coated with the 
photosensitive resin composition is, after being dried, exposed to the 
light by use of the ultra high pressure mercury lamp with the exposure 
quantity of 50 mJ/cm 2 via the necessary positive mask. After the 
exposure, the substrate with the photosensitive resin composition is 
immersed in the 2.38% triethanol amine solution for 1 min. Then, the 
photosensitive resin composition at the edge portion of the glass plate is 
developed and removed. Subsequently, the photosensitive resin 
composition is hardened by heating for 20 min on the hot plate, thus 
acquiring an upper surface plate of the liquid crystal panel. 
[0067] Subsequently, the phenol resin-glass cross stacked substrate 
provided arbitrarily with the conductive circuit layer and the transistor 
is used as the rear surface plate. Then, after the exposure, the 
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substrate with the photosensitive resin composition is immersed in the 
2.38% triethanol amine solution for 1 min. Then, the photosensitive 
resin composition is coated up to 5 Dm as the post-drying thickness by 
use of the spinner and is dried. Then, the substrate coated with the 
photosensitive resin composition is, after being dried, exposed to the 
light by use of the ultra high pressure mercury lamp with the exposure 
quantity of 50 mJ/cm 2 via the necessary positive mask. Subsequently, 
the substrate with the photosensitive resin composition is immersed in 
the 2.38% triethanol amine solution for 1 min and hardened by heating 
at the temperature of 100°C on the hot plate. After being dried, an 
aluminum pattern is formed based on photolithography by depositing 
the aluminum layer on the substrate. Further, the photosensitive resin 
composition is coated up to 5 Dm as the post-drying thickness by use of 
the spinner and is dried. Then, the substrate coated with the 
photosensitive resin composition is, after being dried, exposed to the 
light by use of the ultra high pressure mercury lamp with the exposure 
quantity of 50 mJ/cm 2 via the necessary positive mask. Subsequently, 
the substrate with the photosensitive resin composition is immersed in 
the 2.38% triethanol amine solution for 1 min and developed. Then, the 
photosensitive resin composition at the edge portion of the rear surface 
plate is developed and removed. Subsequently, the photosensitive resin 
composition is hardened by heating at 100°C for 8 min on the hot plate. 
[0068] Thereafter, the upper surface plate and the rear surface plate 
are disposed in the face-to-face relationship via the spacer, and the 
liquid crystal is sealed in between these two plates, thus configuring the 
liquid crystal panel. 

[0069] The thus-acquired liquid crystal panel has high visual 
recognizability and is excellent enough not to require the backlight. 
[0070] First comparative example: After mixing and agitating, by the 
mixer for 5 min, m-cresol and p-cresol at 60:40 as the ratio by weight, a 
cresol novolac resin (weight average molecular weight is approximately 
7,500) 60 parts by weight which is manufactured by the law of the art in 
a way that adds formaldehyde to this mixture under existence of an 
oxalate catalyst, 
2,2',4,4'-tetrahydroxybenzophenon-l,2-naphthoquinonediazide-5-sulfona 
te 15 parts by weight, methoxy methylation melamine resin 22 parts by 
weight, D-(p-toluene sulfonyloxyimino)-phenyl acetonitrile 3 parts by 
weight, and propylene glycol monomethyl ether 200 parts by weight, the 
mixture is depressurized and thus degassed, thereby preparing the 
photosensitive resin composition. 

[0071] In the same way as in the first working example, this 
photosensitive resin composition is, after being coated up to a thickness 
of 5 Dm over the glass substrate (10 cm x 10 cm x 0.7 mm) by the 
spinner, dried in a hot -air heater at 100°C for 2 min. The glass 
substrate coated with the photosensitive resin composition is exposed to 
the light with an exposure quantity of 50 mJ/cm 2 by use of the ultra 
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high pressure mercury lamp through a positive mask pattern having 20 
□m pattern/20 Dm space. Then, the glass substrate with the 
photosensitive resin composition is immersed in 2.38% triethanol amine 
solution for 1 min. The developing and removing processes are carried 
out, and further the substrate with the photosensitive resin composition 
is hardened by heating at the temperature of 100°C for 10 min on the 
hot plate. Similarly to the first working example, when measuring the 
average transmittance of the visible light having the wavelength on the 
order of 400 - 700 nm with respect to the post-hardening photosensitive 
resin composition, the average transmittance was 72.1%/mm. [0072] 
Further, the heating temperature is set at 180°C, and the heating is 
carried out for 10 min, resulting in the deformation of the pattern. 
[0073] On the other hand, separately from this process, in the same 
way as in the first working example, the photosensitive resin 
composition is, after being dried, coated by the spinner up to the 
thickness of 5 Dm over the glass substrate provided beforehand with the 
polarizing plate, the black matrix layer, the color filter layers and the 
transparent conductive circuit layer. The substrate coated with the 
photosensitive resin composition is, after being dried, exposed to the 
light by use of the ultra high pressure mercury lamp with the exposure 
quantity of 50 mJ/cm 2 via the necessary positive mask. After the 
exposure, the substrate with the photosensitive resin composition is 
immersed in the 2.38% triethanol amine solution for 1 min. Then, the 
photosensitive resin composition at the edge portion of the glass plate is 
developed and removed. Subsequently, the photosensitive resin 
composition is hardened by heating for 20 min on the hot plate, thus 
acquiring an upper surface plate of the liquid crystal panel. 
[0074] Subsequently, the phenol resin-glass cross stacked substrate 
provided arbitrarily with the conductive circuit layer and the transistor 
is used as the rear surface plate. Then, after the exposure, the 
substrate with the photosensitive resin composition is immersed in the 
2.38% triethanol amine solution for 1 min. Then, the photosensitive 
resin composition is coated up to 5 Dm as the post-drying thickness by 
use of the spinner and is dried. Then, the substrate coated with the 
photosensitive resin composition is, after being dried, exposed to the 
light by use of the ultra high pressure mercury lamp with the exposure 
quantity of 50 mJ/cm 2 via the necessary positive mask. Subsequently, 
the substrate with the photosensitive resin composition is immersed in 
the 2.38% triethanol amine solution for 1 min and hardened by heating 
at the temperature of 100°C on the hot plate. After being dried, an 
aluminum pattern is formed based on photolithography by depositing 
the aluminum layer on the substrate. Further, the photosensitive resin 
composition is coated up to 5 Dm as the post-drying thickness by use of 
the spinner and is dried. Then, the substrate coated with the 
photosensitive resin composition is, after being dried, exposed to the 
light by use of the ultra high pressure mercury lamp with the exposure 
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quantity of 50 mJ/cm 2 via the necessary positive mask. Subsequently, 
the substrate with the photosensitive resin composition is immersed in 
the 2.38% triethanol amine solution for 1 min and developed. Then, the 
photosensitive resin composition at the edge portion of the rear surface 
plate is developed and removed. Subsequently, the photosensitive resin 
composition is hardened by heating at 100°C for 8 min on the hot plate. 
[0075] Thereafter, the upper surface plate and the rear surface plate 
are disposed in the face-to-face relationship via the spacer, and the 
liquid crystal is sealed in between these two plates, thus configuring the 
liquid crystal panel. 

[0076] The thus-acquired liquid crystal panel has low visual 
recognizability and lacks in practicability as the reflection type liquid 
crystal panel. 
[0077] 

[Effects of the Invention] The photosensitive resin composition 
according to the present invention is excellent in terms of the 
transparency, the heat resistance and the hardening property. It is 
therefore feasible to enhance the transparency of the inter-layer 
insulating layer, obtain the image with the high contrast and besides 
actualize the decrease in thickness of the liquid crystal panel by using 
the photosensitive resin composition as the inter-layer insulating layer 
of the liquid crystal panel. The practical reflection type liquid crystal 
display with a resultantly increased aperture ratio and with less of the 
light loss can be attained. 
[Brief Description of the Drawings] 

[FIG. 1] A conceptual explanatory diagram illustrating processes of a 
pattern forming method according to the present invention. 
[Description of the Reference Numerals and Symbols] 

1 substrate 

2 photo resist layer 

3 mask pattern 

4 resist pattern (inter-layer insulating layer pattern) 
bridge-hardened resist pattern (inter-layer insulating layer pattern) 
FIG. 1: 

A. .. light 

B. .. heating 
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